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ABSTRACT 
THE TRIALS, TRIBULATIONS, AND TRIUMPHS OF BLACK FACULTY IN THE 
MATH AND SCIENCE PIPELINE: A LIFE HISTORY APPROACH 
MAY 2000 
LISA D. WILLIAMS, B.A., RUTGERS UNIVERSITY 
M B A., CLEVELAND STATE UNIVERSITY 
Ed.D., UNIVERSITY OF MASSACHUSETTS AMHERST 
Directed by: Professor Maurianne Adams 
This study explores the career progression and life history of black 
mathematicians and scientists who teach on university faculties in the United States. It 
investigates the following questions: Why are there so few black mathematicians and 
scientists in colleges and universities in the United States? What is the experience of 
black students who express an interest in science and math? What barriers do black 
scientists and mathematicians face as they move through school towards their career in 
higher education? What factors facilitate their success? 
The current literature shows that there are few women and minorities teaching or 
working in math and science compared to white men, although reasons for this 
underrepresentation are still not well understood. I explored this phenomenon by 
conducting two sets of in-depth interviews with twelve black faculty, six women, six 
men, from both historically black and predominantly white higher educational institutions 
in the United States. My interviews were based upon a life history approach that 
identified the participants’ perceptions of the barriers and obstacles, as well as the 
supports and facilitators encountered in their schooling and career progression. 
The findings from the study show the importance of a strong family, community, 
and teacher support for the participants throughout their schooling. Support systems 
continued to be important in their faculty positions. These support systems include 
extended family members, teachers, community members, supervisors, and classmates, 
who serve as role models and mentors. The life study interviews provide striking 
evidence of the discrimination, isolation, and harassment due to race and gender 
experienced by black male and female mathematicians and scientists. The racial 
discrimination and the compounding effect of racism and sexism play out differently for 
the male and female participants in this study. 
This study suggests directions for future research on the experiences of young 
black students who are currently in the math and science educational pipeline. It also 
offers recommendations for ways in which parents, teachers, administrators, faculty, 
advisors, and government officials can enhance the educational experiences of black 
students who express interest and have skills in math and science. 
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CHAPTER 1 
INTRODUCTION TO THE STUDY 
The situation of the paucity of blacks, both males and females, in math and 
science is very complex. This pipeline issue has been debated for years. There are many 
reasons offered as to why there are so few blacks in math and in the sciences. One reason 
✓ 
offered is that when blacks do pursue advanced degrees, they most often tend to cluster in 
the field of education or in the social sciences, both of which are traditionally linked to 
the improvement of the situation of black people in the United States (Titcomb, 1997). 
Other reasons given for this underrepresentation include the following: gender bias, 
stereotyping, discouragement, self-doubt, and racial discrimination. If there are no 
women and minorities in the pipeline then there won’t be an available pool of students to 
draw from who could eventually become faculty. 
If women and minorities do not go into math and science they cannot benefit from 
the career opportunities which arise from having this technical background. Moreover, 
there still are many unexamined dimensions of math and science that some researchers 
don’t know the extent of gender or culture bias. Questions are raised as to how “white” 
and how “male” these fields are. 
There is also the ongoing debate about the validity of using SAT scores to 
determine entrance into the field. Some scholars argue that standardized tests are 
culturally biased, and that most cannot withstand rigid tests of reliability and validity 
(Hilliard, 1990). Black students because of their racial and gender identities thus become 
victims of a symptomatic and self-perpetuating process which impacts the teaching of 
math and science in the academy. 
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A report of the National Science Foundation stated that in 1989 there were 10,775 
whites who received their doctorates in the sciences as compared to 333 blacks. In 1995, 
this number for whites increased to 11,793 while it increased to 486 for blacks. When 
examining the numbers for the field of mathematics, 369 whites received their doctorates 
in 1989, compared to a total of 8 blacks. This number for blacks dropped to 5 in 1995, 
while it rose to 535 for whites (Women, Minorities, and Persons with Disabilities in 
Science and Engineering, National Science Foundation, 1996). 
There is a belief that females are less mathematically and scientifically capable 
than males (Pattatucci, 1998). For black women who attempt to enter the fields of math 
and science the combined issue of gender and race inequity have been a major hurdle. 
Although women in general have increased their numbers in these two fields, their 
participation is still below parity (Brush, 1991; National Science Foundation, 1996). This 
shortage has become such a problem that government agencies such as the National 
Science Foundation and the Department of Education have begun to make the goal of 
increasing the parity of women in science and technology a national priority (James & 
Farmer, 1995; Women, Minorities, and Persons with Disabilities in Science and 
Engineering, National Science Foundation, 1996). While it is more acceptable these days 
for many women to be recognized as smart, they still have few female role models in 
science and math, and women must still contend with negative peer pressure during their 
years in school (AAUW, 1992). Black women of course must deal with issues of both 
race and gender (Gregory, 1995). 
Due to the changing demographics of this country there is major concern that not 
enough women and minorities are prepared to enter the fields of math and science. While 
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some progress has been made in regards to women and minorities’ overall 
underrepresentation in math and science there is much room for improvement. The fact is 
that women and minorities take fewer high-level mathematics and science courses in high 
school; earn fewer bachelor’s, master’s, and doctoral degrees in science and engineering; 
and are less likely to be employed in science and engineering than are white males. 
(Women, Minorities, and Persons with Disabilities, National Science Foundation, 1996). 
According to some critics, the United States has failed to ensure that adequate numbers of 
our young citizens are educated as mathematicians, scientists, and technologists (Bailey, 
1990). 
The reality is that the new technology on mathematical and scientific concepts is 
accelerating changes in the U.S. workplace. As a result, there will be fierce global 
competition for many corporations, necessitating increased productivity from their 
workers. Traditional manufacturing jobs that used to be in place are now being eliminated 
by the application of this new technology which in turn is fueling the need for new skills 
and new perspectives. 
The problem with this technological explosion is that many women and minorities 
are still not prepared to take advantage of science and mathematics (AAUW, 1992). 
Many are either told or opt for “easier” programs that avoid these subjects (Hanson, 
Walker & Flom, 1995, National Science Foundation, 1996). In fact, many women and 
minorities have shied away from math and science because of stereotypes that label these 
subjects as “hard” subjects, “male” subjects and/or “white” only subjects (Walker and 
Flom,-1995). 
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A 1992 report by the American Association of University Women entitled, How 
Schools Shortchange Girls, concluded that gender differences were found to extend to 
career plans. This was true even for girls who despite demonstrating exceptional 
academic preparation still chose science and math careers in disproportionately low 
numbers (AAUW, 1992). 
In the context of this overall shortage of scientists and mathematicians, the 
relatively low proportion of black male and female scientists and mathematicians has 
become a subject of intense research. Why do so few black students go into these fields 
compared to white males? Many reasons have been offered as an explanation for these 
low numbers, including lack of role models, pipeline issues, racism, and sexism. 
Whatever the interplay, the end result is that there is a significant underrepresentation of 
blacks in both math and science. This raises an interesting issue since there have been 
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several early black pioneers in these fields such as Benjamin Banneker, an 18 century 
black astronomer; Jewell Plummer Cobb, a cancer researcher; Shirley Jackson, the first 
black women to graduate from the Massachusetts Institute of Technology in theoretical 
physics; and Ernest E. Just, a cell physiologist. In fact, the first African American to 
obtain a doctorate in the United States was Edward Alexander Bouchet, who graduated 
with a Ph D. in science from Yale University in 1876, just ten years after Yale became 
the first University to offer a doctorate (Titcomb, 1997). Bouchet, a Phi Beta Kappan, 
wrote his doctoral thesis in physics on “Measuring Refractive Indices.” Despite 
Bouchet’s accomplishment he spent most of his postdoctoral years teaching at various 
high schools (Pearson, 1985). 
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Unfortunately however, there are many other African Americans who have not 
even had the opportunity to enter these fields and as a result are relegated to “less 
prestigious” positions in society, in non-technical fields with low pay and low status. 
Thus, a study of African Americans who have successfully made it though the math and 
science pipeline is clearly needed to explore and address some of these issues and 
concerns. 
Purpose of the Study 
This study was designed to explore the career progression and life history 
experiences of Black math and science faculty who currently teach on college and 
university campuses in the United States. Given the likelihood that there will be a high 
demand for mathematicians and scientists in this country for the foreseeable future, I was 
interested in understanding how these successful individuals understood the obstacles, 
challenges, and sources of support in their personal journeys from childhood to their 
current faculty position. 
Significance of this Study 
A qualitative study of this nature can be significant because it provides useful 
information to schools, communities, and industries who are trying to increase their ranks 
with more blacks interested and qualified to teach and learn science and math. A study of 
this type also can be significant because of: 
1. The pressing need to produce greater racial and gender parity in science and 
math. 
2. The demographic shifts which will require more women and minorities to fill 
the gaps left by the shrinking number of white males entering academe and 
the employment sector. 
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3. The stereotypes and discrimination that tend to keep women and racial 
minorities out of the fields of science and math. 
4. The paucity of qualitative studies to document successful career paths of 
African Americans who have become math and science faculty and the 
difficulties that they have successfully overcome. 
The importance of this study hopefully will be the contribution that it can make to 
career development in math and science careers. The “anecdotes” and “stories” shared 
during the interviews can shed light on the common themes and trends which helped 
these twelve faculty to succeed into advancing into the faculty ranks despite obstacles 
and barriers in their path. 
A review of the relevant scholarly literature indicates that racism and sexism are 
issues for many women and minority professionals, both generally and in the educational 
process. This literature also indicates factors of racism and sexism provide major 
obstacles for African American, Native American and Latino math and science faculty. 
The scope of this study however was limited to the experiences of twelve black faculty. 
This was done so that I could obtain an in-depth understanding of the experiences of 
these men and women. The hope is that this study will help lead to new ways to increase 
the presence of more blacks in these fields. I also hope that this research can be replicated 
in the future for other underrepresented and marginalized groups who go through similar 
types of experiences. 
Limitations and Assumptions 
There are several limitations and assumptions inherent in this study which should 
inform the way in which the reader interprets and uses these findings. The first limitation 
is in generalizability. This is an in-depth exploratory qualitative study limited to 12 black 
male and female faculty. The second limitation is geographical in that these 12 
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participants come from six different types of school settings in the United States. These 
school settings include: 
1. Predominantly white institutions. 
2. Traditionally black institutions. 
3. Single-sex and co-ed institutions. 
4. Large and small institutions. 
One assumption inherent in this study is that many African Americans have not 
had equal opportunities to study math and science fields and therefore have been left out 
of the pipeline. A second assumption is that women and minorities have to overcome 
more barriers than white males in order to advance in academic settings, as teachers and 
as students. The final assumption is that the combination of these two factors places black 
men and women at a distinct disadvantage because of their race and gender. 
An advantage, however, of a small sample is that I am able to use in-depth 
qualitative interviews. This is especially important since in-depth data enabled me to see 
how factors including race, gender, and professional/school setting interacted. My intent 
is to generate themes and trends from this data. 
On the other hand, the small size of this sample makes it difficult to generate 
broad trends. I instead tried to raise themes and issues which can serve as a springboard 
for future research. According to Merriman (1988), the intent of qualitative research is 
not to generalize findings, but to form a unique interpretation of events. In any event, the 
resulting knowledge will assist recruiters, industry leaders, administrators, teachers, 
parents, community leaders, and other constituents interested in encouraging more 
African Americans to train for careers in math and science. 
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Also, this study should contribute to the body of literature that addresses some of 
the barriers that prevent women and minorities from entering these fields. Thus, as 
suggested by Yin, this research should encourage further studies on this topic on African 
Americans and other underrepresented groups (Yin, 1989). 
Summary 
The literature provides ample documentation that there are relatively few black 
math and science faculty members. This study will reveal how these twelve faculty who 
did succeed progressed into the faculty ranks. I will present the findings and results from 
this study in the final two chapters of the dissertation. The last section also will include 
an assessment of the usefulness and the effectiveness of the proposed methodology and 
indicate implications for educational, career, and industrial policy changes. Finally I will 
provide suggestions for further research. 
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CHAPTER 2 
REVIEW OF THE LITERATURE 
Introduction 
The purpose of this study is to attempt to answer the following questions: Why 
are there so few black faculty in the fields of science and math? Assuming that they wish 
to enter these fields, what has prevented them? What kinds of experiences have they had 
once they entered these fields? What has facilitated the success for the few who have 
become faculty? This section of the study will review some of the literature which: 
1. Describes the historical pipeline issues in the fields of math and the sciences. 
2. Examines the range of educational and life issues including obstacles and 
supports encountered by blacks who choose these fields. 
3. Explores what happens to black faculty in general as they enter a variety of 
academic settings. 
African Americans in Higher Education 
Research on African Americans in academe have consistently found that 
predominantly white institutions do not accommodate needs of people of color. Much of 
this literature identifies certain issues which attribute to African Americans and other 
racialized groups feeling as outsiders in academe: lack of African Americans in the 
educational pipeline, the revolving door syndrome, lack of support, poor institutional 
climate and lack of institutional commitment (Boice, 1992; De La Luz Reyes & Halcon, 
1988, Smith, Wolf, & Busenburg, 1996; Astin, 1997, Blackwell, 1988). 
The presence of the black academics according to some scholars are merely a 
form of tokenism (Cross, 1998). Cross states, “Black academics have no more than token 
presence on the faculties of the most highly ranked universities in the United States.” 
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Some researchers have found that minority faculty members and administrators are 
declining in number; many who are hired fail to be tenured and promoted and those who 
remain are frequently ghettoized in the lower ranks of the academic hierarchy (Mickelson 
and Oliver, 1991). There are numerous academic departments in U.S. colleges and 
universities with no black faculty and even fewer with tenured black faculty. Historically, 
the small representation of blacks in academia before the 1960s has been attributed to 
deliberate exclusionary practices on the part of higher education (Jackson, 1991). This 
trend began to change in the 1970’s due to the efforts of the Civil Rights movement and 
the initiation of affirmative action efforts. 
In 1938, it was estimated that there were 200 full time black faculty members in 
the United States (Jackson, 1991). Approximately twenty three years later, this number 
increased to 8,445. However, only 300 (3.5%) of these black faculty were employed at 
predominantly white colleges and universities, meaning that blacks were still being 
excluded from these types of institutions (Jackson, 1991). 
The increase in black faculty continued into the 70’s where by 1976 they had 
increased their representation among the full-time faculty pool to a level of 4.4% with 
their absolute numbers increasing to 19,096 (Jackson, 1991). The importance of these 
numbers is that over 7,000 of them were now employed in white institutions. This 
increase of black faculty continued into the 1980’s so that there were 19,571 black full¬ 
time faculty members in higher education by 1983. The downside of this trend is 
reflected in the fact that between the years 1976 and 1985, black faculty only increased 
their numbers by 355 or 1.9%. 
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The two major explanations for these low numbers of black faculty in academia 
are: 
1. Racist perceptions inherent in academe both on a personal and institutional 
level. 
2. Evidence suggesting that the pool of potential black candidates is small and is 
in the process of getting smaller (Jackson, 1991). 
Jackson argues that there is some validity to both of these arguments and notes 
that the impact of direct exclusionary practices were probably not the only cause of these 
negative trends, but rather problems of growth in terms of steady and consistent increases 
in the size of pool of black faculty, as well as growth in terms of the equity of 
professional status among faculty already in the pool. 
Women and Minorities in Math and Science 
Many might argue that much has been accomplished to attract and retain women 
and minorities in math and science; however, much attention and effort are still 
warranted. The literature suggests that the underutilization of women and minorities in 
science and engineering is a problem of national priority (Wickware 1997; Fouad 1995; 
NSF 1998). Some researchers even suggest that the lack of blacks in the math and science 
pipeline constitutes a national crisis. Bailey states, “As current population trends reveal, 
the full involvement of Black people and other people of color in supplying scientific and 
technical labor and skills is a matter of advancing the national and international interests 
of the U.S. More fundamentally, it is an imperative for our national survival and global 
competitiveness” (Bailey 1990, p. 241). Furthermore, math is considered to be a “critical 
filter” in the training of future scientists and mathematicians since it is a course of study 
which is required for many different fields of study (Matyas, 1997, p. 55). 
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Consistently, research has shown that women and blacks have not achieved to the 
same rate of success in math as white men (NSF, 1998). The mathematics preparation for 
blacks has been seen as particularly poor. Causes for this have been linked to a lack of 
appropriate role models, poor quality of mathematics instruction in elementary and 
secondary schools, and little exposure to careers in science that might motivate African 
Americans to exert themselves more in mathematics (Marrett, 1987). The same has been 
found for women in general. 
Despite all efforts made to increase the presence of women and African 
Americans in the fields of math and science the statistics remain dismal. According to a 
report of the National Science Foundation (Women, Minorities, and Persons with 
Disabilities in Science ad Engineering, NSF, 1996), women and underrepresented 
minorities—blacks, Hispanics, and American Indians—take fewer high-level 
mathematics and science courses in high school; earn fewer bachelor’s, master’s, and 
doctoral degrees in science and engineering; and are less likely to be employed in science 
and engineering than are white males. While women constitute 51% of the U.S. 
population and 46% of the U.S. labor force, they account for only 22% of scientists and 
engineers in the labor force (Women, Minorities, and Persons with Disabilities, NSF 
report, 1996). 
Macilwain (1993) notes that figures reported by the National Research council 
show that black Americans were awarded 4.2% of all doctorates in the United States, a 
figure virtually unchanged since 1978. Many of these doctorates were in education and 
the social sciences. Blacks are underrepresented in virtually all other fields of study; with 
enrollments especially low in the sciences and in engineering. This creates problems 
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when it comes time to hire black faculty because the pool of doctoral degree holders is 
low. The Journal of Blacks in Higher Education (1995) reported that in 1993 only eight 
blacks earned Ph.D.s in mathematics, six in computer science, and nine in physics. More 
importantly, is that only one of the math Ph D. recipients was a woman. This is in 
comparison to the more than 3,500 doctorates overall which were awarded in these three 
fields nationwide during the same time period. 
In 1994, Gibbons notes that the National Action Council for Minorities in 
Engineering reported a drop of 7% in minority freshman enrolling in engineering, with 
the largest losses among African Americans (Gibbons, 1996). These figures were in 
contrast to the 60% increase of minority enrollment between 1986 and 1993. In the 
science field, minorities earned just 10.7% of science bachelors degrees in 1992, 
compared to 10.2% of such degrees in 1981. And although women are closing the gender 
gap, they are still relatively scarce in many natural sciences, and they are rare at the top in 
the ranks of full professors. These alarmingly low figures in math and science is 
consistent with the literature which shows that many black students and faculty, 
especially black women feel alienated, invisible, and isolated on predominantly white 
college campuses (James & Farmer, 1995; Essien, 1997; Moses, 1997). 
In 1994, almost 1.1 million students took the SAT tests; females constituted 53% 
of the total (NSF, 1996). Continuing a long trend, in 1994 females scored below males in 
both the mathematics and verbal portions of the SAT. This pattern persists despite the 
fact that females tend to make better grades once enrolled in college. Educators and 
researchers both in the academic community and within the College Board have been 
concerned about the underlying causes of this disparity (NSF, 1996). 
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In order to combat these problems, there have been many initiatives developed 
around the country to change these downward trends at the K-12 level. The National 
Governor’s Association with support from the National Science Foundation has funded 
state programs to develop policies to increase the number of women and minority 
scientists and engineers. Initiatives have been started in states such as Michigan, 
California, Connecticut, Montana, .North Carolina and Vermont which use a variety of 
different approaches including the following (Clarke, 1994): 
1. Training K-12 teachers, changing teacher preparation programs to include 
training on equity and diversity, and developing curricula and instructional 
materials that are relevant to women and minority students. 
2. Reaching large numbers of K-12 students from underrepresented groups by 
targeting districts and/or schools with high percentages of minority and low- 
income students. 
3. Supporting special programs for women and minority students, such as 
summer camps or other enrichment activities. 
The individuals responsible for these NSF initiatives (1994) maintain, “that unless 
women and underrepresented minorities are given equal access to quality mathematics, 
science and technology education, the nation will be unable to reach the goal of high 
achievement for all students in mathematics, science, and technology” (p. 2). 
Larson (1995) supported by documentation in the literature (pp. 14-15) highlights 
six areas which contribute to the underrepresentation of minorities: 
1. Low quality schools: A study by the Rand Corporation showed that high 
schools with large minority enrollment offered fewer high level math and 
science courses. Moreover, the teachers working in these schools were less 
well prepared. In high schools with 90% minority enrollment, 53% of the 
science and math teachers were certified in those fields—compared to 86% in 
schools with less than 10% minority enrollment. 
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2. Low expectations: In an informal survey of Berkeley freshman in 1969, 
African-American and Latino students said that their counselors had advised 
them to avoid difficult math or science courses in order to boost their GPAs. 
Native American students also have reported that they were counseled away 
from advanced classes. This practice essentially removes these students from 
the pipeline for science careers. Also, many teachers look at students from 
disadvantaged backgrounds and eliminate these students in their own minds 
before they have a chance to prove themselves. Students pick up on this and it 
reinforces the low self-esteem already common among minority students. 
Moreover, minority students have frequently been looked over by teachers 
who measure intelligence and potential by narrowly defined criteria. 
3. Cultural conflicts: Science is seen by many students, of all ethnicity’s, as 
irrelevant to everyday life. It is even worse for minority students, who may 
progress through school without seeing one scientist of their ethnicity, and 
who may think that to do science is to “act white.” 
4. Economics: Students from low-income families may feel the need to enter a 
field that is immediately lucrative and does not demand extra years of study. 
5. Lack of parental involvement: Well-educated parents tend to appreciate and 
encourage higher education; they read to their kids and engage in other 
enrichment activities. Many low-income students do not have this. Often they 
are the first in their families to attend college. Their parents do not always see 
the relevance of science and may discourage their children from entering the 
field. 
6. Culture of Science: A 1991 study by the American Association for the 
Advancement of Science suggested that the biggest problem for 
underrepresented groups was the lack of a nurturing environment, especially 
at large research universities where the prevailing mentality is where faculty 
members tend to worry more about acquiring grants than grading. 
Female Participation 
The research on girls’ participation in math and science has grown over the years. 
At a young age, girls of all backgrounds tend to have high aspirations, but although they 
may earn high grades, their achievement often falls short of their goals (Hansen, Walker 
& Flom, 1995). Somehow, it seems, many girls are missing the engagement in learning 
essential for them to experience mastery, competence, participation, and school success. 
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This is particularly true in areas which girls historically have been underrepresented, such 
as science, math, and technology. 
NSF’s (1998) recent reports show that to a certain extent, the gender gap in high 
school mathematics course taking has almost disappeared. In addition, women are now 
earning close to half of the bachelor’s degrees in science and engineering. Yet, what 
remains of the gender gap is a topic of extensive research. According to Hanson (1992), 
girls’ learning styles and classroom behavior, their view of math as a “male” subject, and 
their social expectations work together to limit achievement in math. Girls’ performance 
is further challenged, she says, by gender-stereotyped teacher interactions and 
expectations, curricula that don’t reflect girls’ experiences, rigid teaching methods and 
patterns of classroom organization, and a competitive or hostile classroom environment. 
Sadker & Sadker (1991) note that more often than not, girls are counseled away from or 
out of advanced science and math courses. Other researchers have found that negative 
beliefs about mathematics are formed before the teenage years. Evidence suggests that 
elementary school experiences have a dramatic impact on student’s beliefs about 
mathematics and can be found to be consistent over time within the elementary school 
years (Kloosterman, Raymond, & Emanaker, 1996). 
Stereotypes and misconceptions about science were also considered to be of great 
concern to some researchers. Ruskai speculates in her report (1989) that societal 
perceptions play a factor in how girls choose whether or not to go into science. Citing 
statistics that show that 26% of all male high school students take physics in comparison 
to only 14% of female students, she found it particularly striking that the “overwhelming 
majority of girls have made the decision not to study physics before they have ever 
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encountered a physics course or a physicist” (1989, p. 2). Ruskai raises the point that girls 
decision not to study physics must be based on perceptions whether true or false which 
they obtain from society (Ruskai, 1989). 
A 1992 report by the American Association of University Women (AAUW) 
points out that young women are still receiving radically different treatment than young 
men at the K-12 level. This report concludes that the gender gap in science may in fact be 
increasing. Furthermore, the study shows that even girls who are gifted mathematicians 
are less likely to become involved with scientific or technological careers than similarly 
gifted boys. African American girls were found to have fewer interactions with teachers 
than white girls, even though they attempted interactions more frequently. 
The gender debate in science has been an ongoing focus of research for years. 
One of the questions consistently posed of those who actually go into science is why do 
men as a group seem to fare better than women? Sonnert and Holton (1995) found that 
most answers to this question fall into one of two categories: 
1. The deficit model where women are treated differently in science. 
2. The difference model where women act differently in science. 
The deficit model is based on the assumption that women’s goals are similar to 
men but that barriers to advancement keep women from accomplishing these goals on a 
par with men. This model “emphasizes structural obstacles such as legal, political, and 
social obstacles that exist (or existed earlier) within the social system of science.” The 
assumption behind this model is that women’s goals are similar to men s goals but that 
barriers to advancement keep women from accomplishing these goals on par with men. 
Sonnert states that these types of barriers are easy to identify (outright gender 
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discrimination, which denies women good entry level jobs, promotion, tenure, and 
research funding, etc.) but hard to overcome. 
On the other hand, the difference model, “emphasizes deep-rooted differences in 
the outlook and goals of women and men (Sonnert and Holton, 1995, p. 3).” This model 
suggests that, “the obstacles to career achievement lie within women themselves; they are 
either innate or the result of gender role socialization and concomitant cultural values” 
(Sonnert and Holton, 1995, p. 3). Campbell (1986) believes that too often girls 
underestimate their mathematical abilities, believe they are less adequate, and expect to 
do less well in mathematics than boys. 
Some researchers suggest that the field of science is inherently masculine 
(Harding, 1991, Fennema & Sherman, 1977). It has been noted that not only are the 
examples masculine but also the classroom interactions are dominated by males and the 
assessments tend to be biased in favor of males (AAUW, 1992; Sadker & Sadker, 1994; 
Rosser, 1990; Tobias, 1992). 
Some researchers felt the need to stop focusing so much on how women could 
succeed in a male dominated field and began focusing on creating and understanding a 
feminist approach to making meaning in mathematics (Belenky, et. al 1986; Buerk, 
1985). Harding (1991) asserts that, scientific fields value certain personality traits which 
just so happen to be the same type of masculine traits which young men take on to 
become masculine in the modem West. Moreover, some radical feminists conclude that 
science is nothing more than an androcentric field (Wylie et. al., 1989). 
Although more women and girls are going into the math and science fields, there 
are many reasons given why some women still shy away from these fields. One argument 
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is that even bright women who have scientific aptitude are diverted into other careers 
(Alper, 1993). Another argument is that girls are just not taken seriously (Ramaley, 
1978). Belenky (1985) in her research found that women have a different set of learning 
needs in science. She suggests that these needs are based on women’s differently 
gendered experience in American society. She further suggests that because many women 
value a more connected way of knowing, they may feel out of place in science classes 
because of the way science is typically taught (Belenky, 1985). Central to the scientific 
field is the reliance on heavy quantitative measurement, controlled experiments, and 
analytical thinking. Some feminist researchers argue that women’s “special ways of 
knowing” are not only superior to this male dominated field but also incompatible with 
this field (Belenky, Clinchy, Goldberger, & Tarule, 1986). 
NSF (1996) statistics show that more than a third to a half of all women who 
intend to pursue science drop out in the first two years of college. According to one 
researcher “the pipeline is leaking women all the way along” (Alper, 1993, p. 409). 
When they do get in the pipeline, more women drop out than men (Pattatucci, 1998; 
Alper, 1993). Pattatucci, in her article ‘As a Woman Thinketh’, attributes the large 
number of women dropping out of the pipeline to a wave of six casualties. The first wave 
is when young high school girls stop trying to succeed because they are convinced that 
they have less opportunities then their male counterparts. At some point Pattatucci 
suggests that their eagerness and motivation is replaced by a profound loss of self-esteem. 
This is in contrast to the boys their age who as a group end up with higher standardized 
test scores. The second wave is when women enroll in undergraduate science and 
mathematical courses with high aspirations and then “get their fingers stepped on along 
the way and quit climbing towards their goals” (Pattatucci, 1998, p. 16). The few women 
left in the math and science pipeline experience the third wave which is the time when 
these few survivors must attempt to surpass the difficulties of graduate school. For those 
few women who hurdle these first three waves they must then negotiate the next three 
waves: the fourth wave of casualties in the postdoctoral stage, the fifth wave of casualties 
in the tenure-probationary period of their first professional position and finally the sixth 
wave which is the time women are rewarded and recognized with a senior level position 
if they have made the proper contributions to the field. Pattatucci concedes that men are 
also victims of these waves but adds that women are effected at a much higher rate and 
most of these women also leave with “scars.” 
Some studies have attempted to ask women scientists to think about how they 
themselves completed a science education. In 1995, The Rocky Mountain Colorado 
Teacher Education Collaborative was awarded a grant by the NSF to improve the 
preparation of science and math teachers and to recruit and retain underrepresented 
groups in math and science education (Larson, 1995). As part of this project, a survey 
was conducted of women science educators to assess their perceptions of their own past 
science learning. The study concluded that: 
1. Women succeed in science when they are able to persist in the face of 
hardship. 
2. Women succeed in science when they try alternate strategies to increase their 
science learning. 
In another study, Lussier (1996) investigated the anxiety and self-efficacy in 
mathematics as it pertained to gender. Results of her study imply that previous work 
confirming the belief that women have higher anxiety about mathematics and less self- 
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efficacy than men may have been based on incomplete information. She stressed that in 
order to really understand the relationship between sex and attitudes toward mathematics, 
a background in mathematics must also be taken into consideration. She concluded that 
because women with high mathematical backgrounds reported scores on anxiety and self- 
efficacy comparable to those of men, it could be hypothesized that as women more 
commonly take advanced classes in mathematics, any present sex difference will 
continue to narrow (Lussier, 1996). 
Classroom Culture and Minority Students 
The issue of culture in the math and science classroom continues to be a subject 
of scholarly debate. A Chemical Engineering Report (1993) showed that minorities were 
the fastest growing segment of the population, and that U.S. technology could stand to 
lose if minority children were not sought out to pursue careers in science and 
engineering. In addressing the issue of culture, Black feminist scholars such as bell hooks 
(1989) stress that much has been lost in the process of desegregation in regards to 
community-based black teachers. In one of her essays on black feminist thinking, hooks 
reflects on one of her favorite black teachers and passionately discusses the multiple roles 
that this teacher played in her life: 
Miss Moore knew that if we were to be fully self-realized, then her work, and the 
work of all our progressive teachers, was not to teach us solely the knowledge in 
books, but to teach us an oppositional world view—different from that of our 
exploiters and oppressors, a world view that would enable us to see ourselves not 
through the lens of racism or racist stereotypes but one that would enable us to 
focus clearly and succinctly, to look at ourselves, at the world around us, critically 
and analytically, to see ourselves first and foremost as striving for wholeness, for 
unity of mind, body, and spirit, (p. 49). 
Gloria Ladson-Billings is another black feminist scholar who writes about the 
significance of the loss of dedicated black female teachers. Many of these dedicated black 
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female teachers she speaks of lived in the same communities as their students and were 
their neighbors, friends, aunts, and church members. Their connections to these teachers 
weren’t only as teachers but as role models in the community whom students looked up 
to and respected. One participant in Ladson-Billings’s study (1994) of successful black 
teachers stated: 
In my home, the schoolhouse door was a threshold for children, a boundary for 
parents. But my parents did have access to my teachers. De facto racial 
segregation meant that several of my teachers lived in or near my neighborhood. 
They attended our church. They shopped in neighborhood stores. They patronized 
local barbers and beauticians. Opportunities to interact with my parents and keep 
them appraised of my school performance were numerous. My teachers knew me 
as a student and as a person (p. 63). 
One of the concerns Ladson-Billings (1994) and other scholars consistently raise 
in their research is that many African American students today live in and attend schools 
in communities that their teachers neither live in nor choose to frequent after school 
hours. According to Ladson-Billings, this results in few of these students having the 
opportunity to interact with their teachers outside the classroom. Ladson-Billings 
suggests that teachers who are practicing culturally relevant methods will work to find 
ways to facilitate this out-of school (or at least out-of-the-classroom) interaction (p. 63). 
She defines culturally relevant teaching as “a pedagogy that empowers students 
intellectually, socially, emotionally, and politically by using cultural referents to impart 
knowledge, skills, and attitudes” (Ladson-Billings, 1994, p. 17). 
Over the years the literature has continued to highlight the paucity of blacks 
majoring, teaching, or working in the fields or math and science while at the same time 
spotlighting the few who have become famous in these two highly specialized fields. 
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Even as early as 1982, Marrett identified the limitations in using only these two 
approaches to address the relative absence of blacks in science and engineering- 
1. The “heroic” or “star” approach. 
2. The approach which highlights figures citing the underrepresentation of black 
scientists and engineers. 
According to Marrett, the use of the star approach where figures such as Charles 
Drew or George Washington Carver are cited, “does not serve well to stimulate interest 
on the part of blacks and other members of minority groups” (Symposium on Women and 
Minorities, 1982, p. 4). This approach perpetuates a self-congratulatory attitude where 
institutions can boast about the few black individuals who have achieved in these fields. 
Marrett suggested that contemporary youth will find it hard to heavily identify with 
figures such as Charles Drew or George Washington Carver. While using these figures 
may seem inspirational or interesting, “it does not often serve as a good spur to action” 
(1982, p. 4). The second approach excuses the failure of institutions and individuals from 
attracting more black students and faculty into math and science. 
However, neither one of these approaches looks at the problem systematically or 
suggests ways to improve the situation. Marrett also pointed out that neither of these 
approaches takes into account the work of contemporary black scientists or engineers. To 
address this dilemma, Marrett suggests a third approach where focus is placed on 
identifying mechanisms, structures, and approaches so that time isn’t spent just simply 
identifying problems and then responding to these problems by talking about heroes. 
Today, there is still evidence of the star approach and underrepresentation approach being 
used in the literature. 
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Educational Pipeline 
Population trends affect demand for higher education, as well as the supply of 
students and faculty available to the various higher educational institutions. A college¬ 
going population which is more ethnically and socially diverse than in the past will have 
different needs than less diverse generations of higher education participants. The supply 
of undergraduates depends on the number of students who are able to persist through high 
school and then enter college. Over the years, there have always been a predominant 
number of white students in graduate schools. Similarly, the supply of faculty depends on 
the number of individuals who are able to persist to the doctorate degree and then choose 
to enter academe. Such academic and career choices are functions of adequate 
preparation early in the students educational experiences, the ability of an individual to 
finance the many years in school, and the values and attitudes of students and faculty 
toward higher education (Fouad, 1995; Wickware, 1997; NSF, 1998). 
Astin (1982) compares the educational system in the United States to a leaking 
pipeline which loses “disproportionately large numbers of minority students” along the 
way, creating retention rates of 50 to 75% lower for United States minorities than for 
whites. Only 2% of American Indian and Hispanic students, and 7% of African-American 
students complete graduate programs (Brown, 1987). Increasing the pipeline begins in 
elementary schools and is too little, too late, by the time students reach the undergraduate 
or graduate level (Moody, 1991). Massey (1992) notes that students of all races filter out 
of science and engineering so that only a handful of interested high school graduates 
lA%—eam Ph.D.s. But the minority pipeline, “smaller to begin with constricts even 
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more sharply than that of the total population; only 0.4% of minority students emerge 
with Ph.Ds in science and engineering” (Massey, 1992, p. 1177). 
Trends in overall graduate enrollments of minorities are also a cause for concern. 
At a time when there has been a renewed emphasis on hiring African American faculty 
members, the number of African Americans going on to graduate school generally has 
been declining (Altbach, 1991). By graduate school, the number of minority students has 
decreased even more, and those students who receive graduate degrees are often wooed 
into the business sector, and few remain in academe (Altbach, 1991). 
According to the U.S. Department of Education, 1,253 blacks received Ph.D.s in 
1975 which is merely 3.8% of all total doctorates awarded that year. The interesting point 
to note is that almost half of these (49%) were earned in the field of education. This 
statistic lends some support to the assertion by many campus administrators that a serious 
supply problem exists in most fields (Bowen and Shuster, 1986).The fact that most blacks 
obtain doctorates in the field of education raises much concern for the paucity of 
doctorate holders in other disciplines. Research shows that very few blacks have 
graduated with degrees in the life sciences, physical sciences, or engineering (Carter & 
Wilson, 1997). The implications of this is that there will be fewer potential scholars in 
these technical fields who can apply for faculty positions as these positions become 
available. 
The number of African Americans earning Ph.D.s reached a 10-year high in 1993 
posting a significant increase of 15% from 961 in 1992 to 1,106 in 1993 (Summary 
Report, National Research Council, 1993). Historically, this year was also significant 
because for the first time in history, black women earned three-fifths of all doctorates 
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awarded to African Americans. Nonetheless, the decline in the proportion for African 
American men obtaining doctorates is a matter of concern. 
According to Titcomb (1996), blacks are almost nonexistent in physical science 
programs at the graduate level. He notes that in 1995, only 65 blacks earned doctorates in 
the physical sciences at U.S. universities. Yet, this was out of a total of 6,806 doctorates 
which were awarded in these fields that year to people of all races. In addition, blacks 
earned 71 of the 6007 engineering doctorates and 186 of the 7,913 awarded in the life 
sciences. All told, blacks earned 322, or 1.6% of the 20,726 doctorates awarded in the so- 
called hard sciences. 
As mentioned earlier, African Americans are underrepresented in virtually all 
other fields of study outside education; with enrollments especially low in the sciences 
and in engineering. For instance, in 1990, African Americans received only 2% of the 
more than 13,600 Ph.D.s in science and engineering awarded to U.S. citizens (Women, 
Minorities, and Persons with Disabilities in Science and Engineering, NSF, 1998). 
Without a strong pool of students, there will be little increase in the number of African 
American faculty. 
In order to successfully finish a doctoral program, a graduate student must first 
figure out how to make his or her way through graduate school. However, according to 
Tinto these students must first negotiate their way through what he calls the “Doctoral 
Student Process” (Tinto, 1993). Tinto identifies three general components of this process: 
1. Transition and adjustment-usually first year of study. Formal and informal 
interactions facilitate the initiation of the student into the “academic and social 
communities of the university,” particularly “the department or program in 
which the degree is sought.” 
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2. Attaining candidacy/development of competence. Students develop academic 
competencies through increasingly intertwined academic and social 
experiences, within the classroom and the department. 
3. Completing the research project leading toward the awarding of the doctoral 
degree. Students interactions with faculty shift from working with a number of 
faculty to working primarily with a dissertation advisor and dissertation 
committee members. (Tinto, 1993, p. 235-237). 
Willie, Grady & Hope (1991) however, found that the chances of successful 
degree-completion for black doctoral candidates are enhanced if a strong bond exists 
between the students and their institution: 
The conditions for this bonding to occur include providing opportunities for 
scholars to establish an adequate base of financial support, promoting the 
development of relationships between students and faculty, and strengthening the 
network among students. If present, these features will permit students to develop 
a bond with their university, thereby increasing their chances of graduating in a 
timely manner and returning to their schools of employment with enhanced 
personal and professional skills (Willie, Grady, and Hope, 1991, p. 77). 
Black Faculty Employment Experiences 
Through current research on racial/ethnic issues affecting faculty of color, we 
know that faculty of color experience severe marginalization (Johnsrud, 1993). Some 
researchers attribute the lack of inclusion that faculty of color experience as resulting 
from: 
1. Their social and cultural alienation from white colleagues. 
2. Their research being devalued, and dismissed as not legitimate scholarship. 
3. Being perceived as threats to the “status quo” by their white colleagues 
(Boice, 1992a, Bronstein, Rothblum, & Solomon, 1993). 
Other researchers attribute the marginalization of faculty of color as primarily 
related to poor institutional fit, cross-cultural and social differences, and lack of support 
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by institutions which contribute to low retention rates for faculty of color (Smith, Wolf, 
& Busenberg, 1996). 
Since the 1980’s, the increase in the numbers of minorities across faculty ranks 
has been negligible (Johnsrud & Sadao, 1998). Tack and Patitu (1992) describe many 
reasons why underrepresented faculty are dissatisfied with their jobs and look for 
employment outside academia. These include feelings of isolation, experiences with 
prejudice and discrimination, lower salaries, low professional ranks, and lack of tenured 
status. Scholars researching this topic have identified several specific problems that 
underrepresented faculty face, and many have suggested that these problems arise from 
subtle discrimination in academic structures (Hersi, 1993; Tack and Patitu, 1992; 
Sutherland, 1990; Menges and Exum, 1983; Hall and Sander, 1982). 
The steep decline in the number of blacks with doctorates has ominous 
implications for administrative and faculty hiring at both two and four-year colleges. 
Concern continues over the relative absence of Black professors working on 
predominantly white campuses as well as over the small number of Black graduate 
students in the “pipeline” leading to such positions (Tack & Patitu, 1992). This is a 
particular concern for the math and science fields. In recent years, it appears that black 
students interested in graduate study are increasingly pursuing professional education in 
law, medicine and business (Benjamin, 1995). 
No African American earned a Ph.D. in mathematics in the United States until 
1925, and until 1949 there was not one black female who had earned a doctorate in 
mathematics. In 1992, only four blacks earned PhDs in mathematics out of 507 
doctorates awarded in mathematics in the U.S. (Women, Minorities, and Persons with 
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Disabilities in Science and Engineering, NSF, 1998). These figures are important to note 
because many reasons are offered for the low representation of minority faculty. 
Daryl Smith (1998) confronts and debunks six myths that stand in the way of 
diversifying faculty: 
1. Because there are so few faculty of color in the pipeline, they are being sought 
out by numerous institutions that must compete against one another in the 
hiring process. 
2. The scarcity of faculty of color in the sciences, well documented in the 
literature, means that few are available and those that are available are in high 
demand. 
3. The kind of scholars represented in this study, both because of their 
competitive positioning in the market, and their elite education, are only 
interested in being considered by the most prestigious institutions making it 
virtually impossible for other institutions to recruit them. 
4. Individuals are being continually recruited by wealthy and prestigious 
institutions with resources with which ordinary institutions cannot compete. 
This creates a revolving door that limits progress for any single institution in 
diversifying its faculty. 
5. Faculty of color are leaving academe altogether for more lucrative positions in 
government and industry. 
6. Campuses are so focused on diversifying the faculty, that heterosexual white 
males have no chance. 
Smith debunks these myths with findings in her own study. First of all, only a 
small percentage of those in her study were “sought out.” Most participants did not have 
institutions bidding for them and in fact found that the job market difficult and 
opportunities limited. Secondly, more than half of the participants (54%) in the study 
were scientists and they pursued postdoctoral study because they weren t being pursued 
for faculty positions by academic institutions. In fact only 16% of these scholars ended 
up in faculty positions. While the myth was that these scholars of color only wanted to 
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work at prestigious institutions, Smith found that prestige wasn’t the only criteria that 
they considered. Participants in Smith’s study also considered factors such as mobility, 
diversity of student body, and having professional goals which were connected to an 
institution’s stated mission. Also, a few scholars of color in this study switched 
institutions because of monetary incentives. It was also found that the “unappreciated” 
feeling of academe coupled with irresistible temptations outside academe played a major 
role in some of the scholars’ decisions. 
Finally, Smith found that white males are well represented in the faculty ranks. 
What was noted in Smith’s study however, is that where white males had difficulty 
finding jobs it was mostly in fields in which they specialized and which also had no 
openings. Smith concludes her study by stating that “institutions must not be allowed to 
rely on myths” (p. 20). 
Black Women’s Experiences in Academe 
Caught in a double bind, women of color not only suffered from the burdens of 
their race, but from being a woman in a male dominated society (Wilson, 1989). 
Historically, women of color and particularly black women, have been jeopardized by 
being part of both of these oppressed groups. Guy-Sheftall writes, “that black women 
have struggled against racism and sexism and many other ‘isms’ during our involuntary 
sojourn in this country and that these courageous efforts have been ignored, 
misinterpreted, or maligned.” (Guy-Sheftall, 1995, p. 25). 
The “double bind” concept was originally discussed at a conference in 1976 for 
women of color who have been traditionally excluded in the math and scientific world 
because of their race and gender. Others have used the term double jeopardy to describe 
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the predicament of women of color who faced barriers and hurdles because of both their 
race and gender. Many black women who participated in this conference stated that as 
black women they had been urged by family members to get as much education as 
possible. Part of this urgency was to find a job where they would not have to be “in the 
white folks’ kitchen or contend with sexual exploitation by white male employers.” Yet, 
for some of the participants there was also the knowledge that because they were women 
their brothers’ education might take precedence over theirs due to limited family 
resources. 
Other significant findings from this conference report show that programs for 
minorities and women have generally been assumed to include minority women, but in 
fact, minority women fall in the cracks between race and gender issues. In other words, 
the specific needs of Black women and other women of color were not being adequately 
addressed because women’s science organizations were overwhelmingly white and 
minority science organizations were overwhelmingly male. Thus, a national conference 
was held in 1976 for women of color in science so that they could meet and assess their 
own needs and status in the field of science (Malcolm, Hall, & Brown, 1976). A follow¬ 
up “Double Bind” Conference was held in California in 1999 to measure how much 
progress has actually been made since the original conference. Major themes from both 
conferences focused on the experiences of women of color and how their race and gender 
marginalized them in various ways. 
Specifically for black women this has not been surprising or earth shattering 
news. Their marginalization as black women has been consistently noted in the literature 
regardless of whether they are faculty, staff, students, or administrators (James & Farmer, 
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1995, Moses, 1989). Moreover, their absence on faculties in math and science only 
highlights what has been happening to them in fields where they have a larger presence. 
In 1985, Black women constituted just 1.9% of full-time faculty in higher 
education, where they made up 0.6% of full professor, 1% of associate professors, 2.7% 
of assistant professors, and 3% of instructors, lecturer and others. Ottinger (1993), in 
exploring the roles of women of color, noted that in 1991, only 2% of full-time full 
professor positions were held by women of color (EEOC, 1991). Between 1981 and 
1991, the number of women of color who are full-time faculty increased slightly (from 
1%) at the full professor level. In contrast, 7% of full-time faculty at the instructor or 
lecturer level were women of color in 1991, as were 5% in 1981. Between 1981 and 
1991, the number of women of color administrators more than doubled, from 4,288 to 
8,742. In 1991, white women constituted 84% of women in administrative positions and 
11% were African American. There is general agreement in the literature that, despite 
efforts to create equality, racism and sexism do exist. There is also evidence to show that 
the internalization of attitudes associated with these biases has a negative effect on the 
career aspirations of African American women (Gregory, 1995). 
Black female faculty have been isolated on predominantly white college 
campuses for years (Moses, 1997). Some researchers have found that undue burdens of 
racism and sexism placed on many black women scholars tend to detract them from 
scholarship. For instance, Gregory (1995), points out that the lack of black women 
faculty in higher education can have a detrimental impact on non-minority students, 
faculty and staff. James and Farmer note that black women are expected to work with 
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little reward and are forced to cope with racism, sexism, and homophobia” (James & 
Farmer, 1995, p. 3). 
The relative absence of black women scholars on campus can lead to the 
erroneous belief that Black women are not qualified to be scholars, professors 
administrators or even doctoral students. One negative consequence resulting from this 
dilemma is that many black women faculty report that their qualifications are constantly 
challenged (Gregory, 1995). 
According to Hills-Collins (1991), black women’s lives are extricably linked to a 
history of racist and sexist oppression that institutionalizes the devaluation of African- 
American women as it idealizes their white counterparts. For black women, issues of 
gender are always connected to race because the two are inseparable. This in itself is a 
paradoxical situation. While their race and gender make them so visible on the outside, 
they are sometimes left feeling invisible inside when they are devalued, ignored and 
disrespected because of these same two characteristics which placed them in a double 
bind. As black women move into places of status and stature in engineering and scientific 
professions, they move from being a member of a minority group (black) in society to 
being a member of a minority group (women) in science. This “move” was recently 
addressed in a study of black women undergraduates matriculating in Science at MIT. 
Within the science and math classrooms, Epsy and Jordan noted in their study, 
that “the predominate historical portrayal of women of African descent in the media as 
sex objects, or in a position of servitude, affect how we women are viewed in society, as 
well as in academia” (Epsy & Jordan, 1999, p. 12). They found that these cumulative 
subliminal messages had a pronounced effect not only on the students, faculty, and 
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administrators, but more importantly on the black women undergraduates who 
participated in their study (Epsy & Jordan, 1999). 
For women in general and black women in particular, another aspect of being in 
academe is the matter of dealing with sexual harassment. Over the past decade, there 
have been numerous studies focusing on the issue of sexual harassment in academe. 
Although estimates vary, approximately 40% of female and 18% of male faculty at 
colleges or universities report experiencing some behavior from other faculty members or 
staff that could be labeled sexual harassment (Carroll & Ellis, 1993; Fitzgerald et al, 
1987; Goodwin et al, 1989; Mckinney, 1990; Rubin & Borgers, 1990). In reality, sexual 
harassment is such a complex issue that it is unknown how many faculty really are 
impacted. Fitzgerald and Shulman (1993) estimate that as many as half of all women 
serving as higher education faculty have experienced some form of sexual harassment in 
their academic preparation or career. The issue of sexual harassment is of particular 
concern to women of color who serve as faculty or administrators because of their overall 
low numbers in academe. This is even more so in the fields of math and science where 
their numbers are minimized even further. 
Mentoring 
Mentoring is an informal but crucial system that provides individuals with support 
and guidance during their graduate training and serves as an additional support source 
once they become academicians (Wyche & Frierson, 1990). Mentors often play a 
considerable role in career development. Moreover, mentoring has been strongly 
identified as an effective way to retain women in nontraditional fields. Through ongoing 
relationship, mentors provide encouragement and support that is particularly important in 
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counteracting the effects of small numbers and lack of a critical mass of individuals 
(Muller and Pavone, 1998). In a study published in the 1970’s, Long (1978) reported that 
individuals who had mentors were more productive in their careers, and Roche (1979) 
observed that they were promoted more quickly. The importance of mentoring in 
promoting professional success has been clearly acknowledged. Indeed, some universities 
have attempted to formally institute protege-mentoring relationships between junior and 
senior faculty. The lack of such a relationship between junior and senior faculty can 
severely hamper professional development. 
But many black and other minority faculty have not experienced the advantage of 
a true protege-mentor relationship. Blackwell (1992) reported that only one in eight black 
Ph.D. recipients had the benefit of a true mentor during graduate school. Black doctoral 
recipients have had advisors at the dissertation stage, of course, but there have been 
relatively few opportunities to form protege-mentor relationships with individuals well 
established in the academic community. One study (1991) found that the lack of regular 
contact with faculty also reduces the chances that black students will develop mentoring 
or sponsorship association with established scholars (Willie, Grady, & Hope, 1991). 
Researchers have identified mentoring as a vital ingredient in the most successful 
faculty careers (Johnsrud, 1993). According to some of these researchers (Willie, Grady 
& Hope, 1991), there are three key factors which make the mentoring process so 
invaluable. These include access to the following benefits: 
1. An established scholar can provide students with opportunities to test new 
hypotheses and research plans. 
2. A faculty mentor can lead a protege to sources of academic support, including 
colleagues, and to literature relevant to the student’s research interest. 
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3. A mentor relationship can provide opportunities for research and publishing 
and participation in programs of professional associations (p. 78). 
Blackwell discussed networking and mentoring of Blacks in graduate and 
professional education, and helped bring attention to the need for mentoring for Black 
students. “If Black students are excluded from social and educational networks and if 
they are not included in the network spawned by mentor-protege relationships, their 
movement ‘through and up’ in the world of professional ranks may be impeded and 
perhaps, unnecessarily traumatic” (1983, p. 4). Blackwell found that women were less 
likely to participate in mentoring relationships, and Black women were less likely than 
White women and Black or White men to participate in mentoring relationships. 
Blackwell suggested that more research be conducted on mentoring and the impact it has 
on graduate school success. This research could be useful considering the substantial 
body of literature which reveals growing evidence that scholars of color experience 
severe marginalization on college and university campuses (Aguirre, Hernandez, & 
Martinez, 1994; Boice, 1993; Nakanisi, 1993; Olivas, 1988). This literature cites both 
social and professional interactions that make women and minorities feel unwelcome, 
unwanted, and unappreciated (Kram, 1985; Johnsrud & Sadao, 1998). 
Current Assessment 
Statistics show that there have been gains made in the participation of women and 
minorities in science and engineering in the last two decades. NSF (1998) reports show 
that the gender gap in high school mathematics course taking has disappeared for the 
most part, and women are earning close to half of the bachelor’s degrees in science and 
engineering. In terms of race, both science and mathematics courses taking by minorities 
have increased over the last decade. Despite these gains, the NSF (1998) found that 
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racial/ethnic differences persist in high school science course taking. Black and Hispanic 
students are far less likely to have taken advanced science courses. The report also shows 
that mathematics assessment scores have improved for whites, blacks and Hispanics at 
ages 9, 13, and 17 between 1982 and 1992. But despite these gains, mathematics scores 
for black and Hispanic students remain substantially lower than those of white students at 
all three age levels. These figures suggest that growth and improvement for racial groups 
hasn’t closed the gap wide enough to equal the scores of white students. 
The statistics for higher education were not much better. Blacks as a group scored 
the lowest on the mathematics component of the SAT and their undergraduate attrition 
rates were found to be much greater in comparison to other groups. Most of the black 
students receiving bachelor’s degrees in science an engineering in 1993 received their 
degree from one of the historically black universities or colleges. Thus, NSF stresses the 
importance that HBCU’s continue to play in educating black students despite the number 
of blacks attending predominantly white universities. While HBCU’s can assist those 
blacks students at the undergraduate level the issue becomes more complex at the 
graduate level because most blacks obtain their doctoral degrees from predominantly 
white institutions. Minorities continue to be underrepresented in graduate science and 
engineering programs. 
According to NSF reports, minorities who were U.S. citizens earned 11% of the 
total science and engineering doctorates awarded to U.S. citizens in 1993. This was an 
increase from 7% ten years earlier. Yet the real numbers reveal that for all of the 
underrepresented minorities, the numbers of science and engineering doctorate recipients 
in 1993 were very small: 374 blacks, 446 Hispanics, and 43 American Indians (NSF, 
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1998). Between 1991 and 1993 it was found that while the employment experiences of 
women and minorities in science and engineering are improving, differences remain 
among racial and ethnic groups. Specifically, black faculty are less likely than other 
groups to be employed in research institutions and are more likely to be employed in 
comprehensive institutions, liberal arts schools, and 2 year colleges. Black faculty were 
also found to be less likely than other groups to be engaged in funded research or to be a 
principle investigator or co-principle investigator. Finally, Black, Hispanic and Asian 
faculty are also less likely to be tenured (NSF, 1998). 
One major issue noted by researchers is that the preconceived notions of school 
officials that minorities, women, and the disabled are less likely candidates for science 
courses presents a major barrier for those groups to enter education tracks leading to 
science degrees. Such presumptions are among the many barriers—beginning in grade 
school—that can derail members of these groups from educational tracks leading to 
degrees in science, math or engineering (NSF, 1998). 
As a result, since the 1960s, many colleges and universities have created 
enrichment and intervention programs aimed at helping students breach those barriers 
from kindergarten onward. These initiatives include programs such as the statewide 
Mathematics, Engineering, and Science Achievement (MESA) program, which has been 
lauded nationwide as one of a handful of programs that really work (Science, 1992). 
Much attention has been played to these programs since in inner city schools, 50% of 
students are estimated to take no mathematics beyond basic arithmetic (Bailey, 1990). 
Overall, the literature suggests that the underrepresentation of blacks in science 
and math remains a significant problem as the nation moves into the 21 century. Many 
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reasons and theories are given for these low percentages including inherent gender 
differences and outright discrimination. Thus, the following chapter will explore the 
personal lives of twelve African American faculty who have traveled through the math 
and science pipeline. 
Their stories will demonstrate that they have all hurdled the obstacles in their 
paths, finished their formal education, and received their doctorates. While they have 
obtained jobs in academe it is clear that they all did not take the same route or face the 
same challenges. Hopefully, their individual and collective stories will shed some light on 
some of the issues raised in the literature, and fill in some gaps on some of the issues 
which were not addressed in the literature. 
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CHAPTER 3 
DESIGN AND METHOD 
Introduction 
The purpose of this study is to explore how a sample of twelve black math and 
science faculty progressed through their educational and career stages. The study is 
designed to examine from the participants’ perspectives how various factors impeded or 
enhanced their career paths in math and science. I asked the following questions in my 
interviews: 
1. What factors do you feel served as barriers/obstacles to your educational 
process? 
a) During your early years through high school? 
b) During college and graduate school? 
c) As you entered the profession? 
2. What factors do you feel served as supports/facilitating factors to your 
educational process? 
a) During your early years through high school? 
b) During college and graduate school? 
c) As you entered the profession? 
3. What impact if any did the following factors have on your career? 
a) Race 
b) Gender 
c) School Environment 
4. Were there ways in which mentoring was a factor in your career 
development? 
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The questions were designed to gather in-depth life and work histories from the 
black math and science faculty members to explore: 
1. Why they entered their career path. 
2. How they perceived and experienced occupational mobility in the labor 
market. 
3. The barriers to mobility they were experiencing. 
A qualitative design was chosen for this study because it allows me to focus on 
the process and meanings of the lives of these participants. Unlike quantitative 
researchers, qualitative researchers stress the socially constructed nature of reality, the 
intimate relationship between the researcher and what is studied, and the situational 
constraints that shape inquiry. My goal as a researcher is not to measure or quantify the 
intensity or frequency of occurrences in the participants’ lives but rather to understand 
how these twelve participants create and portray the social world surrounding them 
(Morse, 1994). This chapter therefore provides information about the methodology of 
how the study was conducted, including participant selection & site, access, data 
collection, and interpretation & analysis. 
Participant Selection and Site 
The twelve black faculty who were interviewed are currently teaching at public 
and private colleges and universities on the east coast of the United States. These twelve 
participants were selected to create a cross section from the following categories: 
1. Males and females. 
2. Coed and single sex schools. 
3. Predominantly white and historically black schools. 
4. Large schools and small schools. 
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This range of perspectives was considered in order to maximize the different 
experiences and perceptions of these twelve black faculty who work in different settings. 
The literature highlights many issues facing blacks in the educational pipeline. Thus, I 
thought it was necessary to explore the intersection of race and gender issues in this 
study. I also thought it would be important to explore how different types of school 
settings based on size, type of support, and philosophy would impact the participants’ 
personal experiences. Of my twelve participants, there are six males and six females; six 
who currently teach at historically black colleges and six from predominantly white 
colleges; nine from coed institutions and three from same sex institutions; and finally, 
seven from large institutions and five from mid size to small institutions. 
Access 
Access to the participants was gained with help from informal and formal contacts 
in schools, and professional associations, and by word of mouth. Participants in this study 
are representative of the same experience or knowledge: they have all been through the 
math and science pipeline as black faculty and students. Participants who agreed to be 
interviewed were asked to complete a demographic questionnaire. Prior to a formal 
interview, I explained the purpose of the study and the interview procedure to the 
potential participant through a phone call or by letter. I scheduled a second contact with 
the potential participant to further explain the study and to schedule a date for the first 
interview (Appendix A). 
Confidentiality 
During these initial conversations (in person, in writing or via telephone), I 
explained the purpose of the consent form (Appendix B), their rights as a participant, the 
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use of materials gained from the interviews and the steps which would be taken to protect 
their anonymity. I also explained to the potential participants that they retained the right 
to withdraw from the interview and study at anytime during the process. The 
conversation concluded with the potential participant being asked to sign the consent 
form (Appendix B) and to fill out the demographic sheet (Appendix C). Each participant 
was then given a copy of the signed consent form (Appendix B) for their own records. 
After each interview, copies of the transcripts were sent to the participants for their 
review for accuracy. Their feedback served as a member check for this study. This 
interview process closely follows the methodology developed by Crabtree and Miller 
(1992) and Marshall and Rossman (1990) which includes the following steps: 
1. Orientation and overview. 
2. Focused interviews. 
3. Review with participants. 
4. Closure. 
Each participant was first assured of my commitment to confidentiality for 
themselves as well as any individuals they refer to in their interviews. Participants were 
informed ahead of time that the transcripts would be typed by a third party who has no 
relation to the study and who will agree to maintain confidentiality. Participants were also 
informed that each completed interview would be assigned numbers rather than names. 
Data Collection 
Two separate interviews were conducted with each participant and one interview 
was conducted for the pilot study. In total twenty-five interviews were conducted for this 
study. Data was individually collected from each participant via an initial audiotaped 
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interview (with approval of the participants) which lasted on average 90 minutes. The 
first rounds of interviews were conducted during the fall of 1998. Nine of the interviews 
were conducted in the participants’ office, two were conducted in the participants’ home 
and the last one was conducted in a cafeteria close to the participants’ campus. The 
second rounds of interviews were conducted in the Spring of 1999. 
I chose in-depth interviewing (Seidman, 1998) as a research method because it 
has the potential to provide well-grounded, rich descriptions and explanations of the 
experiences of the individual participants. The qualitative data allows the exploration of 
more issues in-depth and the making of meaning out of all of the participants’ 
experiences. Creswell states that, “One of the chief reasons for conducting a qualitative 
study is that the study is exploratory; not much has been written about the topic or 
population being studied, and the researcher seeks to listen to informants and to build a 
picture based on their ideas” (1994, p. 21). Marshall and Rossman (1995), Crabtree and 
Miller (1992), and Lincoln and Guba (1985) stress the uniqueness, as well as the rationale 
for the use of this qualitative research. 
Qualitative research is an approach rather than a particular set of techniques, and 
its appropriateness derives from the nature of the social phenomena to be explored 
(Morgan and Smircich, 1980). One part of qualitative research is reflection which is the 
process whereby one person attempts to reflect back and clarify what he understands 
another person to be saying. This type of response has the double advantage of providing 
a way of checking out our understanding of what the other person has said and of helping 
the participant to clarify what their own thoughts and feelings are, especially those the 
researcher only partially understands. Patton notes, “Direct quotations are a basic source 
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of raw data in qualitative measurement, revealing respondents’ level of emotion, the way 
in which they have organized their world, their thoughts about what is happening, their 
experiences, and their basic perceptions” (1980, p. 28). The goal according to Patton is 
for the qualitative researcher to provide a framework within which people can respond 
in a way that represents accurately and thoroughly their points of view of the world, or 
that part of the world about which they are talking” (1980, p. 28). 
Of the various ways I conducted qualitative research, I felt that the life history 
methodology would best fit the purpose of my study. As Jones wrote, “When the research 
problem involves an investigation of the ways in which individuals account for their 
actions, the life history methodology offers itself as an appropriate technique” (Jones, 
1980, p. 152). This method has been described as a tool through which to examine and 
analyze the subjective experience of individuals and their constructions of the social 
world (Jones, 1980). According to Jones (1980), “the Life History methodology offers an 
interpretive framework through which the meaning of human experience is revealed in 
personal accounts, in a way that gives priority to individual explanations of actions rather 
than to methods that filter and sort responses into predetermined categories” (p. 147). 
Jones (1980) lays out five criteria for conducting life history: 
1. The person must be viewed as a member of a culture. Within this culture the 
person is assumed to enter at birth and have experiences in the present the past 
and the future. 
2. The role of significant others in transmitting culture must be recognized. 
3. The nature of social action and the basis of social reality and culture must be 
specified. The life history technique must specify the meaning systems or 
modes of action at work in a particular context or culture and show how the 
person’s action become oriented to that situation. 
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4. The continuous related character of experience over time must be a focus of 
analysis. 
5. The social context must be continually associated with the action of the 
person. 
Jones states that “these criteria provide guidelines for doing life history research, 
for obtaining and analyzing material to ensure that theory is grounded in members 
accounts of their action” (Jones, 1980, p. 153). In addition, in doing biographical or life 
history case studies, Denzin (1989) finds particular value in identifying what he calls 
‘epiphanies’ which he describes as existentially problematic moments in the lives of 
individuals. 
Once this criteria was laid out, the twenty four interviews were conducted and 
tape-recorded. All of the tapes were then transcribed verbatim and analyzed for content 
related to career progression and life experiences using the grounded theory methodology 
of Strauss and Corbin (1990). This data was then analyzed to a story line, a core category, 
and four supporting subsidiary categories that formed the basis for the development of a 
theoretical model for blacks intending to become math and science faculty. 
In addition to interviewing, I also took field notes during the research process. 
Detailed field notes should be kept during the process of gaining entry to a setting. 
Because different “lenses” or perspectives result from the use of different methods, often 
more than one method may be used within a project so the researcher can gain a more 
holistic view of the setting (Morse, 1994). During the research process, notes were 
recorded after both face to face encounters and telephone conversations. According to 
Taylor and Bogdan (1984) the data collected during this time may prove extremely 
valuable at a later date. 
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The interview was designed so that an atmosphere of trust could be developed 
which would allow the participant to fully engage in the process of reflecting and 
communicating their stories. Seidman (1998) refers to this story telling method as simply 
a “meaning-making” process. “When people tell their stories, they select details of their 
experience from their stream of consciousness” (1998, p. 1). He points out that every 
whole story has a beginning, middle, and end. Thus, this study will attempt to explore the 
meaning of these three stages in the lives of the participants as it pertains to their role as 
black faculty. By establishing trust and rapport at the beginning of the study, the 
researcher is better able to capture the nuances and meanings of each participant’s life 
from the participant’s point of view (Janesick, 1994). 
The participants were asked to reflect on their career progress with a particular 
focus on the factors that facilitated or impeded their faculty careers in math or science. 
The in-depth interview was designed to allow the participants to review the critical 
factors in their life before becoming faculty members, review the critical incidents during 
his/her early schooling, college and graduate experiences as an African American 
student, and lastly to talk about the meaning that his/her present experience has in their 
life as a current African American math or science faculty member. My goal was to 
understand their “story” and to hear their sense of how they arrived at their present 
position. 
An interview guide approach (Patton, 1990) was used during the interview 
process. This approach allows the researcher to devise general written areas of inquiry to 
serve as a guide during the study. An advantage of this approach is that the interviewer is 
not required to use these initial questions but may have the freedom to use them as a 
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guide and also have the freedom to probe other questions which may emerge as a result 
of the participant’s responses. A second advantage is that the same interview guide will 
be used for all participants therefore lending to the consistency of the study. 
The first interview was based on the participants’ responses to the life path time 
line, with markers indicating early years, elementary school, middle school, high school, 
college, graduate school, early career, and finally, current faculty position (Appendix D). 
The second interviews consisted of semi-structured, open-ended questions (Crabtree & 
Miller, 1992). Participants were encouraged to describe concrete examples, anecdotes, 
vignettes, and personal experiences concerning their career progression. As noted earlier, 
after each interview, copies of the transcripts were then sent to the participants along with 
a letter for their review for accuracy. As mentioned above, their feedback served as a 
member check for this study. 
Options for Interpretation and Analysis 
In order to analyze the data a grounded theory analysis (Glaser & Strauss, 1967) 
was used. This approach provides for categories to be generated until theoretical 
saturation is met, which means when no other categories or themes are found. By using 
this type of strategy, more reliability is built into the study because it will allow tor 
linkages of data as well as categorizing of the data. The steps to be used in this process 
are outlined as follows: 
1 Immersion into data by listening to the interviews and reading the transcripts. 
2. Examination of the study’s objectives by using the question outline and 
identifying themes. 
3. Labeling of topics and looking at developed patterns. 
4. Coding of each individual transcript. 
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5. Looking at patterns, attitudes, and experiences of the interviewees (Bryman 
and Burgess, 1994, pp. 4-7). Large and small index cards were used to 
categorize emerging themes. 
Protocol of Interviews 
The interviews were open ended, and were based on an interview guide I 
developed early in the research. I did not administer a questionnaire but asked general 
questions relating to the life path time line (Appendix D) that became more specific 
during the course of the interview. The study included three types of interviews: 
1. A pilot interview. 
2. A first interview. 
3. A second interview. 
Pilot Interview 
A pilot interview was conducted prior to the twenty four interviews for this study. 
I utilized this pilot experience to critique my own style of interviewing and to critique my 
choice of data gathering. While conducting this pilot interview, I initially utilized a 
scheduled set of open-ended questions. The purpose of this format was to assist the 
participant to focus on particular areas of their life’s progress. As a result of the pilot 
interview, I decided to create an even more open process of interviewing by using the 
Life History qualitative methodology (Jones, 1980). This specific methodology was 
chosen because it allowed the participants to make meaning out of their life’s progression 
without my suggestions of where to start in the interview. The result of this format 
change served to allow the participants to choose whatever time period in their life they 
wanted to make meaning out of first and to also allow them to flow from one area of their 
life to another without a pre-structured design. 
The First Interview 
During the first interview each participant was presented with a diagram of the 
life path time line (Appendix D) described above. Participants were then asked to 
describe their experiences during the life stages on the time line: birth, early years, 
middle school, high school, college, graduate school, early career, and finally their 
present career. As mentioned above, they could choose to talk about their experiences in 
any way they chose. 
Through their story telling they were asked to construct meaning out of their 
experiences in terms of barriers, obstacles, facilitators and supports. Based on the 
preference of the subjects, I sent them a copy of the first interview transcript or a copy of 
the interview tape or both. Before the second interview, each participant was asked to 
review the interview by listening to the tape or reading the transcript to make sure it 
represented their true “voices.” This reviewing of the interview also gave the participants 
the opportunity to note any areas where they feel they may have been misunderstood. 
The Second Interview 
The second interview was used to ask any remaining questions I had and to clarify 
any information from the first interview. This second meeting also allowed the 
participants to elaborate on any areas which they feel had not been fully covered in the 
first interview. They were also once again reminded that they could choose not to 
continue to participate in the study or they could delete parts of the study which they felt 
they didn’t want included. A demographic graph was designed after the interviews were 
completed (Appendix E). 
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Peer Debriefing 
A white female colleague with a background in qualitative research was used as a 
peer debriefer to help me process the interviews. As part of this process, the peer 
debriefer read the pilot and all twenty-four interviews. We met on a regular basis to 
engage in dialogue about emerging themes in the data and to discuss possible 
interpretations. After reading the twenty-five interviews, the peer debriefer and I spoke 
about both the process and content of the data. This debriefing process helped me to 
uncover areas of biases and misunderstandings that I may have had during the interview. 
This process also allowed me to get feedback on my interviewing techniques and 
listening skills. As a researcher, I found this second set of “ears” and “eyes” to be both 
beneficial and critical in serving as a sounding board to issues that weren’t clear to me. 
Areas of Potential Bias 
It must be stated that the researcher is a black woman who has experienced a 
range of educational and environmental obstacles as well as supports. These racist and 
sexist experiences occurred in both the social environment as well as in the educational 
process. Historically, black women have a strong legacy of struggling with racism and 
sexism and this researcher’s personal experiences are no exception. The compounding 
effects of gender and racial discrimination have placed many barriers and obstacles in my 
path throughout my personal and professional life and like other black women I have 
overcome some of these discriminatory barriers with the assistance of various support 
mechanisms. Nevertheless, the institutional and societal racist and sexist practices which 
are so embedded in our society will continue to plague this researcher as well as other 
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Black Americans who try to maneuver through a predominantly white and male academic 
culture. 
Through my experiences, I have also been able to notice how other female and 
ALANA (African, Latino, Asian and Native American) students were affected by 
discriminatory factors in the educational system. For example, during my masters 
program I was involved with a new Minority Engineering Recruitment Project, which 
was university based. This pilot program was targeted towards sophomore, junior, and 
senior minority high school students and consisted of approximately forty African 
American, Latino, and Asian American individuals. 
As the coordinator of this program I heard numerous narrative accounts from 
some of the participants about their personal experiences. I also observed how these 
young people were impacted by racist and sexist incidents in the educational system as 
they attempted to enter technical and scientific fields. 
Some of these observations and narratives centered around how these students 
were tracked into lower level classes at a higher rate than their white peers. These same 
students were also seen as “at risk” youth who needed special attention. Thus, 
investigating these issues has been a long term interest of mine. 
Overall, there has been a great deal of discussion about the non-neutrality of 
research. This discussion of research points out that the researcher always occupies 
positionality in a social setting. There is no value-free or bias-free design (Janesick, 
1994). There can be no absolute objectivity when one is talking about race and gender in 
the educational process or anything else. 
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The challenge is for a researcher to become aware of potential biases and make an 
attempt to take them into account during the research process. The qualitative researcher 
early on attempts to identify his or her own biases and to make explicit the ideology or 
conceptual frame for the study. By identifying one’s biases, one can see where the 
questions that guide the study are crafted (Janesick, 1994). 
Through my methodology, I have endeavored to establish a means to correct for 
any bias in a variety of ways. First, I have provided an open-ended interview format in 
which my participants speak in their own voices, thereby minimizing the potential to lead 
them with predetermined questions. Secondly, I have used a peer debriefer to interrogate 
any potential unwarranted conclusions that I might draw. In addition, I was quite aware 
that my peer debriefer also has her own positionality as a white woman. Thirdly, I have 
established a review of the literature to ground my research into the context of what other 
researchers have found. 
Still, there is possible bias when the researcher shares the same race and gender 
identity with some or all of the research participants. This does not mean that there is 
perfect understanding on the basis of shared gender or shared racial ethnicity background. 
Rather, it means that the potential is always present although I have made attempts to 
correct for it in my study. 
In terms of ethical considerations perfect congruence between interviewer, 
interviewee, and interpreter is probably not possible, not even always desirable. Riessman 
states, “As social scientist, we do not relive experiences but interpret and generalize. 
However, if a sensitive collaboration has not occurred in the interview and the analysis, 
we may have ‘heard’ nothing” (1987, p. 173). 
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Furthermore, it is important to understand that there is also the potential for 
empathy and insight that the researcher may share with some or all or the research 
participants because of similar backgrounds. Example of this shared empathy and insight 
in my study are the concerns that are still faced by women and blacks in academe. But 
having acknowledged these biases and concerns in my study, it is hoped that this research 
can be used as a valuable tool in eliciting my participants’ points of view in my analysis. 
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CHAPTER 4 
FINDINGS OF THE QUALITATIVE INTERVIEWS 
The finding of the interviews are grouped according to major themes and sub 
themes. Major topics were broken down into major time periods along their life and 
career progressions. In this section, I will be following the natural chronological 
experiences of their lives during: 
1. Kindergarten to twelfth grade. 
2. The transition between high school and college. 
3. Their time spent in higher education as students and faculty. 
Within these sections, I will be talking about a variety of factors that have 
impacted their lives such as: family, community, church, and schooling. 
It should be noted that in some cases there will be some factors that occur in 
several different contexts. For example, all of the participants talked about mentors and 
role models. Yet, the topics of mentors and role models, which are very important to 
these participants, shows up in different parts of their lives and therefore are embedded 
throughout this chapter. The distinctions between these two terms however, were often 
blurred and some of the participants sometimes used these terms interchangeably. 
As the participants reflected on their childhood years, some of them described 
individuals as mentors based on certain characteristics and in later years described other 
individuals as mentors based on other characteristics. Similar situations arose for the use 
of the term role model. These mentors and role models included k-12 teachers, college 
professors, musicians, religious leaders, and family members. Overall, most participants 
in this study felt that mentors directly took an interest in them in some way. Many 
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remembered several mentors who had guided them throughout their career. Some 
couldn’t remember their mentors’ exact names but did recall the advice that they had 
received from them. The main point here is to note that the difference in the use of these 
terms (mentor and role model) seemed to refer both to formal and informal relationships. 
The distinction made between these two terms will be described more fully within the 
contexts of the participants’ individual situations. 
Demographics 
Nine of the participants grew up in cities and three were raised in rural areas. 
Some were raised in segregated communities and saw no whites where they grew up 
except on television or ever so often in the center of town. The participants ranged in age 
from 32-65. Half of the participants were males and half were females. Six came from 
families of more than four children, one came from a family with eighteen children and 
two came from a family where they were the only child. More than half of the 
participants were raised poor and struggled to make ends meet. Four of the men are 
currently married and a fifth one is divorced. Three of the women are also married and 
one is divorced. 
While some of the participants had both parents in the home, others came from a 
single-family household or had extended family members living with them. Many of the 
participants suffered similar personal and family hardships. The focus of these hardships 
centered on issues of poverty, and family break-ups due to death, separation, or divorce. 
Brief Profiles 
Laverne is a scientist who was raised poor. She grew up in a northern city and had 
seventeen siblings. Laverne and her younger siblings lived with Laverne s mother and 
56 
step-father. She attended predominantly black primary and secondary schools. She is 
currently an associate professor at a large university in the north. 
Sonia is a mathematician who was raised poor. She grew up in the south and lived 
with her parents and siblings. She attended predominantly black primary and secondary 
schools. She is currently a tenured professor at a small liberal arts college. 
Jerry is a scientist who was raised poor. He grew up in the Midwest with his 
siblings, mother, and grandmother. He attended predominantly black primary and 
secondary schools. He is currently a tenured associate professor at a research university. 
Victor is a scientist who was raised middle class. He grew up in different parts of 
the world because his father was in the service. He grew up with several siblings and 
attended mainly predominantly white primary and secondary schools. He is currently a 
tenured professor at a research university. 
Gloria is a mathematician who was raised poor in a metropolitan southern city. 
She grew up with her parents and several siblings. She attended predominantly black 
primary and secondary schools. She is currently a tenured professor at a small liberal arts 
college. 
Nick is a mathematician who was raised middle class in the south. He grew up 
with his siblings and parents. He attended predominantly black primary schools and then 
transferred to a predominantly white secondary school. He is currently a tenured 
associate professor at a large research university. 
Stephanie is a scientist who was raised middle class. She grew up in a northern 
city with both of her parents and a sibling. She attended predominantly white primary and 
secondary schools. She is currently an assistant professor at a small liberal arts college. 
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Sheila is a mathematician who was raised middle class. She grew up in the south 
with her siblings and both parents until they separated and divorced. She attended 
predominantly black primary schools and predominantly white secondary schools. She is 
currently an associate professor at a university in the south. 
Mary is a scientist who was raised middle class in the north. She grew up as an 
only child and lived with her parents. She attended predominantly white primary and 
secondary schools. She is currently an associate professor at a small northern liberal arts 
college. 
Derek is a mathematician who was raised poor. He grew up with his parents in the 
south. He attended predominantly black primary and secondary schools. He is currently a 
tenured professor at a large research university. 
Frank is a mathematician who was raised poor in the Midwest. He grew up with 
his mother, stepfather, and siblings. He attended predominantly black primary and 
secondary schools. He is currently a tenured professor at a large research university. 
Danny is a scientist who was raised poor. He grew up in a small town in the North 
and then moved to a large urban town in the south. He was originally raised by his 
grandparents and then after their deaths he went to live with his aunt. He is currently an 
associate professor at a large research university. 
Kindergarten Through Twelfth Grade 
The participants in this study grew up in different areas of the country. Their 
places of origin ranged from the deep south to the mid-west to the northeast. The context 
for their early upbringing was for some in the midst of the civil rights movement and 
during the times of school segregation. In the midst of all of these national crises, many 
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of their families worked hard to put food on the table and to provide a shelter over their 
heads. Many grew up in close-knit extended families while others grew up in households 
where they seldom had contact with other family members. Laughter, loving gestures, 
and positive vibes were part of many of their households. For some life at home wasn’t 
always pleasant due to conflict, turmoil, in the home or in their surrounding 
neighborhoods. Needless to say, several of the participants’ families were continually 
plagued by internal and external hardships. 
Poverty and Family Hardships 
Gloria grew up in a poor segregated neighborhood in the south with several 
siblings. As she reflected on her upbringing she explained, “there were ten of us and of 
course we were raised sort of poor, so we didn’t have all the advantages of other 
children.” Her daily routine was filled with responsibilities of work, schooling, and 
chores. 
I was the fifth child and what I would do is I would always work. I would go into 
the neighborhood and do work. In fact when I was in high school I had two jobs. 
One, I’d get up early in the morning, about 4:00 and go to this bakery. It was a 
Jewish bakery. And then I would come home and go to school. And then in the 
afternoon I would go in the neighborhoods. I would baby-sit. I would iron for the 
neighbors and just do odd jobs like that. 
Gloria clearly explained that if her family wasn’t poor that she would probably 
not have been doing the type of menial jobs she describes above and probably wouldn’t 
be working as many jobs as she was working. She went on to stress that she would 
probably be doing other types of jobs like tutoring. Yet, similarly to other participants, 
Gloria’ parents worked as laborers for other people. Her mother did “day work”— 
cleaning houses and cooking, while her father worked as a fireman in a theater putting 
coal into furnaces. Not surprisingly, the death of her father while Gloria was in high 
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school was hard for the family. Her mother then had the unexpected responsibility for 
taking care of a large family. The fact that Gloria was a female meant that she and her 
sisters would have to help their mother even more with the “womanly” child-rearing and 
household duties. 
Danny, grew up in the Midwest with his sister, and was raised by his 
grandparents. He described the death of his grandfather as being especially hard because 
he had grown to be so fond of him. He describes his tight-knit relationship with his 
grandfather, a preacher in the community who raised him after his mother left the 
community and his uncle died in prison while serving time for murder. Thus, when his 
grandmother also suddenly passed away, he went to live with his aunt in the south. The 
combined deaths of two of Danny’s closest relatives left a powerful impact on him for 
life. It was these types of family tragedies, which many of the participants felt impacted 
them in their early years. 
Frank, however, grew up in the “ghetto.” He explained that his family lived in the 
basement of a three-story building where “the sewers would come up into our kitchen, 
with human waste, and other kinds of waste.” Later Frank and his family moved into 
what he thought was “high society.” As he reflects back on his life, he says that he now 
realizes that this new neighborhood was actually what he calls a “high class” ghetto. The 
difference he states, “is that we had a house—we weren’t living in a basement.” Frank’s 
mother was abused by her partners but then married a decent man who took care of her 
and her five children. Frank felt her marriage gave all of them some stability. 
The importance of family stability was raised time and time again by the 
participants. For instance, Sheila, who was raised poor and grew up during segregation 
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described herself ss the product of s broken home. Her parents5 sep3.r3.t10n W3s 3 
dev3St3ting experience for her becsuse she W3S very young 3t the time 3nd still in middle 
school. Originslly, she hsd lived with her eight siblings 3nd both psrents, sfter the 
divorce her mother went bsck to work 3s 3 m3id then hter took 3 job in 3 fsctory. These 
low psying jobs were typic3l for msny of the psrticipsnts’ psrents, since better jobs were 
not resdily svsilsble to blscks during the esrly 1950’s 3nd 1960’s. They were releg3ted to 
jobs such 3S teschers in segregsted schools, preschers in blsck churches, 3nd msids 3nd 
jsnitors in white-owned businesses becsuse of societsl institutionsi racism. 
The combined issues of poverty snd racism seemed to sffect most of the 
psrticipsnts. As Nick ststes, “my fsther worked two jobs his whole life snd he hsd no 
options. So he couldn’t go to school. He couldn’t go to college or nothing like thst.” Nick 
himself grew up in the 60’s snd even st s young sge remembers being very swsre of the 
racism sround him. He even recslled going to s drive-in movie thester where blscks 
wstched one screen snd whites wstched snother screen. He remembers this situstion ss 
msking him feel very swkwsrd. 
Similsrly, Lsverne, grew up with the 17 siblings in s poor Northesst inner city 
neighborhood. She msde it clesr thst the lsrge number of people in her home (twenty 
including her siblings snd psrents) impscted her personslly snd emotionslly. She found it 
very difficult st times living in s lsrge step-fsmily structure. She ststes thst it wss 
difficult trying to concentrate on her studies while desling with sll the other things thst 
were going on sround her snd she rarely hsd sny privscy. She commented, hsving this 
fsther figure with not 1, 2, 3, 4, 5, stepbrothers snd sisters, but now hsving like 10 other 
people in your life” wss s big issue. She slso psinfully recslled how she hsd to desl with 
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crime, violence and drugs in her “ghetto” neighborhood. The term ghetto as described 
here by Laverne consisted of parts of community life that for many would be seen as 
negative. Later in this chapter, the term “ghetto” is used by Jerry who describes the 
positive side of his “ghetto community ” But for participants like Laverne and Frank, 
speaking about their days in the “ghetto” clearly brought up painful memories for both of 
them. 
Mary grew up middle class as an only child. She felt that she had a stable 
environment as an only child because her parents remained together throughout her 
childhood. Others such as Derek realized that everyone in his neighborhood was poor and 
black but felt that this didn’t stop him from having a stable environment. He reasoned 
that although his family or neighbors didn’t have a lot of money, they were still able to be 
happy and thankful for what they did have. 
Although more than half of the participants were raised poor and struggled to 
make ends meet, they were also proud that they succeeded later on in life despite not 
having a lot of resources or exposure to things that their peers had. Jerry talked about 
how proud he was that his mother raised his family without going on welfare. Thus, for 
many of the participants, poverty alone wasn’t the sole criteria for determining one’s 
outlook on life. 
Family Expectations 
One consistent theme cutting through most of these family structures was the 
expectation that the children would go to school and do well. This was true of almost 
every one of my participants. This is not surprising since the twelve participants in my 
study have succeeded in becoming faculty members. Although most of them had few if 
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any role models in math or science, the message was still enforced that one should do 
well in school and not end up in jail, pregnant, or just “hanging out.” 
The underlying message was to go to college like their siblings/parents or others 
who did. For those who didn’t have family members who had attended college, they were 
expected to then set an example by being the first to go to college. They knew that in 
order to go to college they would have to do very well during their early years of school 
and doing well meant not bring home anything less than a C grade. Most described the 
burdens of being the first black, or one of the first blacks in their community to take 
advantage of educational opportunities. Danny for example, was not only the first in his 
family to go to college, but the only one in the whole predominantly black town to get a 
college degree. These participants talked about their parents’ as well as the discipline and 
structure they provided. In some cases, the discipline consisted of parents setting aside 
time to make sure their children did their homework assignments. Some of their parents 
also checked to see if the homework got done properly. 
Participants such as Victor were told to set higher goals and not just accept any 
grade. Victor had skipped grades while in school and comments, “it was like I could have 
stayed, and got straight A’s but it wasn’t challenging so my mother said we’re gonna 
make sure that it’s challenging, not learning, so I skipped third and forth grade.” 
Mary was an only child from a middle class family, who stated that although her 
father’s side of the family grew up working class they all got some level of education. 
“He had seven siblings and they all ended up being professional in some way or another. 
They all didn’t go to college but many of them did.” On the other hand, she describes her 
mother’s side of the family as being very educated. “My mother said to me when you 
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come out don’t be a teacher because she was a teacher, whose mother was a teacher, 
whose grandmother was a teacher, plus several aunts and other people in there ” In 
retrospect Mary realized that she ended up teaching anyway, but at least she felt she 
wasn’t teaching on the k-12 level like the family members who preceded her. During the 
times her mother was raised teaching was a noble profession for black women but it was 
also one of the only professions they were allowed to enter. Now that opportunities in 
other fields were opened to black women, Mary felt the desire to teach on a higher level. 
By today’s standard’s k-12 teachers are lowly paid and not generally respected to the 
same degree as a professor in higher education. 
Strictness 
Some of the participants described their parents as strict disciplinarians especially 
when it came to schoolwork. For example, Laverne’s mom found out she was excelling 
in her math class and began to demand that she do extra homework. In one instance, 
Laverne described what happened between her and her mother while she was younger: 
OK miss smarty, since you have done it, obviously this is too easy for you. If 
you’re finishing your homework before you come home from school, if its 
finished when you walk in the door, this is not enough for you. So she would 
make me do homework. She made up her own homework. Yeah, I mean my 
homework was done before 1 go to school, so she had problems waiting for me 
and she would make me work from 3 to quarter to 5.1 only had 15 min. to play. 
But the lady (my mother) taught me my times tables earlier and all that stuff. 
Similarly, Victor also described his parents as being strict when it came to 
schoolwork: 
I didn’t really enjoy school for the sake of school, but it was something that my 
parents were pretty strict disciplinarians, so you did well regardless if you enjoyed 
it or not. It was something that you needed to do. You don’t bring home anything 
less than a C. And I made sure I didn’t. I made sure I didn’t. 
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Intellectual Stimulation 
Several of the participants recalled participating in a variety of “mind” games and 
activities that were provided for them by teachers, parents, community or church 
members. These activities took place in the home, in the community, and at school. Some 
of these activities were done on an individual basis and some others as group projects 
Many felt that some of these activities and or projects stimulated and encouraged their 
interest in science and or math. Some of these activities included being given budgeting 
responsibilities at home, playing games, doing puzzles, reading, working on construction 
projects, conducting experiments, and participating in leadership exercises. Almost all of 
the participants stated that these activities reinforced their ability to think, focus, be 
creative, and be better disciplined. 
Along the way, many participants also found out that education was not limited to 
classrooms. They were exposed to additional forms of competitive learning both before 
and after school. Several of the participants participated in local and state math 
challenges and spelling bees. Derek, for example proudly described some of the academic 
challenge competitions he won on the state level back in his hometown. He proudly 
talked about the many trophies and awards he bought home for his academic 
accomplishments along with his other black classmates. Gloria also spoke with pride 
about her early years winning many math contests and spelling bees. 
Home became a space to try out experiments and tinker with projects. Household 
products were used to ignite mini explosives and radios, small appliances, and televisions 
were taken apart and put back together. Some of these endeavors were approved by their 
families and other times they were the basis for punishment. Participants such as Jerry 
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and Victor vividly recall times where they were punished for breaking things or setting 
up explosives in the house. Victor also recalls that his punishment included being sent to 
the family library to read. But as it turns out his library was filled with science books, 
which helped to reinforce his love of science. 
Jerry states that it was his older sisters who encouraged him and his brother to 
help them with their science projects. He knew from these early experiences that he 
wanted to major in science. Several of the participants talked about their desire to fill 
their curiosity and understand why things worked the way they did. Danny recalled that 
his grandmother was the one who brought him his first computer back in the 80’s when 
computers first became popular. Ever since then he had a love for computers which he 
now uses in his profession. 
Dedication of Black Teachers 
Overall, participants who had black teachers while growing up reported how 
much respect they had for them. In some cases, these black teachers lived in the same 
neighborhood as the participants. Some of the participants talked about how they could 
come to their teachers with their personal and school problems. Many felt that their 
teachers worked overtime to be there with them even after school was over. 
Jerry notes that some of his teachers did this while “sacrificing time with their 
own family.” He states, “I had teachers that would come at night, lend me telescopes or 
show the science club how to analyze the swimming pool to see if it was clean. You 
know, how to use trigonometry on the sextant and all that kind of stuff. They would go 
on weekends and take us to math relays or the science fairs or thing like that. Those 
teachers did that all the time.” Derek, states that he had to show respect for all of his 
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Sonia also recalls being in a one-room schoolhouse when she started first grade 
She clearly remembers being in the classroom with approximately 30 other black students 
who were in the second through sixth grade. She felt this was a good experience because 
it allowed her to be challenged right along with these older students. Both Sonia’s and 
Jerry’s experiences parallel closely with many of the other participants who felt their 
black teachers went out their way to help them during their off hours. The overwhelming 
feeling were that these black teachers were owed a debt of gratitude for doing things 
above and beyond their call of duty. Some of these black teachers clearly filled in the 
gaps when there were not enough resources in the school system. 
Community as a Source of Strength, Structure, and Role Models 
It is important to note that those raised in black segregated areas highlighted the 
positive role that neighbors, family, and friends played during their formative years. 
Several described the black community as a central source of strength for those who were 
fortunate enough to make positive connections. While all of the participants didn’t have 
this type of community bond, those who did felt that it provided positive reinforcement as 
well as structure in their lives. Jerry who grew up in a segregated “ghetto” community 
describes his community as the “ethnic enclave” of the city. According to his 
recollection, “the whole world was there. Basically the stores, everything was there. So I 
never saw anyone else except our people [Blacks].” 
Others who grew up in these segregated areas described how they admired black 
people in their community who served the white town people—namely as maids 
chauffeurs, butlers, and caddies. Although their families and neighbors were poor, they 
considered them to be role models who had ambition and who looked out for the kids in 
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the community. Derek vividly remembers neighbors who sat on their porches as he and 
his friends came home from school everyday. According to Derek, deep down inside he 
and his friends all knew that if they did do something wrong or mischievous that they 
would get in trouble from both their neighbors as well as their parents. Basically, they 
were well aware of the unwritten rule that as a child you could get a whipping and a 
scolding by any adult in the black community. Derek stressed how important it was to 
grow up in a community where the adults cared about the kids and where the kids looked 
up to and respected the adults, even if they weren’t their own parents. For him and other 
participants, life in these “enclaves” as Jerry calls these communities, provided them with 
safety and security. Sheila stated, that although she and her family lived on the other side 
of the tracks, she was able to see success through her father. She stated that her father 
was one of these people “who had ability to dream... he felt like if he could envision it he 
could go after it and he could make it happen.” Thus, poverty did not prevent Sheila and 
others from having ambitions about what they could do in life. 
Many spoke of the support and encouragement they received in the community. 
In describing someone he felt was a mentor in his community, Victor stated “she was so 
free spirited and so we got along real well, a real honest exchange and she was real 
straight forward.” He liked the fact that his mentor was down to earth and that she said, 
“exactly what she felt.” Victor noted that he was attracted to people like that. 
In addition, parents, grandparents, aunts, uncles, and extended family members 
were all described as mentors. For example, Sheila stated that, I think mentors are 
people who can see potential in individuals and can help people kind of make the most of 
that potential.” Even church members were considered by some of the participants to be 
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mentors. Laverne specifically recalls a Miss Taylor who she always remembered seeing 
at church. From her recollection, Ms. Taylor was a teacher who “smelled good and 
looked good.” Laverne, like others sometimes defined mentors as those who represented 
something to the participants rather than those who specifically said something to the 
participants. In this case it was the appearance of Ms. Taylor, which inspired Sheila to do 
well and to be respectful. 
Similarly to Laverne, more than half of the participants attended some type of 
church or religious institution. They described these religious institutions as being an 
integral part of their early upbringing. These places were not only a place of worship, but 
also a focal point in their community. Within the church many learned leadership skills, 
developed social networks and were taught discipline. Some of them participated in 
activities within the church including scouting groups, sports activities, youth leadership 
seminars, and social outings such as picnics with other kids and their families. Some were 
also expected to participate in serving as ushers and youth leaders. Many felt they learned 
moral training in Sunday school. 
A consistent theme was that Church learning reinforced what they learned from 
parents at home. Many of the things they learned in church were later reflected on as they 
got older. Derek, who was a Catholic woke up at 5 in the morning to serve as an altar 
boy. He remembers that the nuns were strict but he appreciated the discipline that he got 
as a result of this early training. 
Distinct Personality 
Almost all of the participants described themselves as being “different’ in some 
way from their siblings or the other kids who grew up around them in their school or 
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neighborhood. Although their personalities ranged from very quiet to very rebellious 
most participants believed their “differentness” played a major role in how they were 
treated both at home and at school. Some of the names that they referred to themselves 
included individualistic, curious, disciplined, focused, nerd, egghead, free spirit and 
weird. 
Some stood out for their idiosyncrasies while others stood out because of their 
academic status in comparison to their classmates. Their teachers and parents saw some 
of this behavior as positive while other behaviors were clearly looked down upon by their 
peers and or superiors. For example, when Frank went back to visit his high school 
during college, his teacher told him that he and other teachers at Frank’s High school 
were worried about him when he was younger and even thought about having him 
committed at one time. This was because Frank used to come to class with one white 
glove on and walk with a cane. His teacher who was also his mentor was relieved 
however, to find out that Frank was now doing well in a college setting. 
Most of these participants competed in the classroom or in the schoolyard. 
Several of them were involved in fights because of their ‘different’ image, which set 
them apart from others. Several of the participants such as Jerry and Sheila expressed 
how their rebellious behavior landed them in fights during school. This competitive 
instinct for some was internally and for others it was just a part of the external 
environment in which they found themselves. 
Also, many scored well on their tests, which for some made them a target for 
harassment and violence due to jealousy. Mary comments, “I think part of it is that when 
I think about what I represented to them—I was very quiet. I was very little and I didn’t 
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fight back.” Jerry got in fights because he was smaller than the other kids were. In 
Victor’s case he got in fights with kids whose families belonged to the KKK. For Victor 
and others fights were it was a matter of survival. Sheila had to fight her way through 
school: 
In elementary school I was physically fighting. We had quite a few battles and I 
was quite a fighter. You never walked away from a fight. The people would stand 
in front of you and challenge you because of my clothes or whatever, there were 
fights after school, and people would tell me that I would never be nothing 
because I was black and that I wouldn’t go to college because white people 
weren’t going to allow me and things like that and I would challenge everybody 
and eventually after school it would turn into something else. 
i 
Yet, many of them now state that their early curiosity and feisty idiosyncratic 
behavior became a critical trait, which led them into their present careers. 
Discrimination and Tracking 
Tracking and discrimination were significant themes that came out of the 
participant’s stories. Most of the stories about discrimination and negative tracking 
seemed to come from the participants who had white teachers. At least half of the 
participants attended k-12 schools, which were predominantly white. Several of the 
participants who attended these white schools found themselves isolated in their classes 
and school settings. In fact, during class many of them found themselves ignored by 
teachers, students, and/or their advisors. 
Victor contended that many of his classmates or teachers never accepted him or 
his work and he believed his teachers always downgraded his written essays. He reasoned 
that he excelled on his math tests because he was good at math and because the tests were 
objective. Yet, he was convinced that his teachers gave him bad writing grades because 
the essay questions were very subjective. The information he had learned from his family 
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about black history is the same information he used in his essays. However, this part of 
his written work was more often than not marked inaccurate or incomplete. 
Stephanie recalls an incident, which she felt, was a blatant form of discrimination. 
She states, “the son of the guidance counselor and headmaster of my high school 
commented that it had to be reverse discrimination when he found out that I was admitted 
to 4 top ranked colleges.” She says that this was the first time someone accused her of 
reverse discrimination. 
Beyond being discriminated by teachers or peers, many felt that they were 
unfairly treated when it came to choosing or taking classes. Victor states, “despite the fact 
that I signed up for college prep courses in high school, they put me in wood shop and 
auto shop.” Victor was one of many participants who felt that their high school 
counselors and advisors were not very helpful. In fact, some of the participants felt their 
counselors and advisors were deliberately trying to track them out of math and science. 
While all of the participants eventually became faculty, some stressed it wasn’t because 
of the suggestions and behaviors of some of their white teachers who they felt did the 
best they could to prevent them from moving forward or pushed them in ways where the 
participants couldn’t succeed as future scientists or mathematicians. 
Nick had transferred from a black high school into a geometry class at a 
predominantly white school and started to fail geometry. As a result, his white male 
teacher asked him if he wanted to transfer back into algebra. Knowing that he came from 
a school that didn’t have as many resources, Nick made the decision to stay in the 
geometry course. 
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He then studied very hard and as a result made the highest score in his class on his 
geometry exam. After that incident, his teacher began to encourage him to do well. 
Nick’s example was typical of many of the other participants who were overtly and 
sometimes subtly told that they could not succeed in math or science courses, or any 
college preparatory courses for that matter. 
Sheila reflected on teachers and advisors who tried to keep her out of certain 
courses. She stated, “I knew what colleges required and I knew what had to be done.” 
She recognized however, that her white counselors simply would not sign her up for 
courses, which she wanted or needed, despite the fact that she did well in school. She 
finally took matters into her own hands by hanging outside of her counselor’s office until 
her counselor finally decided to help her through the process. 
Victor also experienced white teachers who did not treat him fairly. He states, 
“they tried to put me in wood shop after I had taken the math course. They tried not to let 
me advance. I think I always felt as if they were trying to place, you know somebody 
above me.” 
Mary was clear that the reason she had such a difficult time writing was because 
her eighth grade teacher told her she couldn’t write. “I was stuck in ‘you can’t write’ for 
years,” she stated. Although she explained that she had gotten through this ordeal, she 
went on to say, “so, I’ve kind of gotten somewhere and gotten through it. But I know that 
I’m not the writer I could have been, had she said at that time, you can t write and let me 
help you,’ because I would be a totally different writer now.” 
She notes as evidence that she currently writes grants that get funded and papers 
that get published. Reflecting back she comments: 
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In 5th, 6th, 7th grade I did well—8th grade I had a really bad year—I was 13 
years old and very emotional. I had always scored well on intelligence tests. But 
instead of saying oh she had a bad year, they said oh she’s not capable and I was 
tracked. My parents were really too busy to think about it. They were in their late 
30’s, early 40’s—peak mode in their career. So I don’t know whether it flew 
under their radar—but they didn’t fight about it. They didn’t deal with it so I just 
ended up getting tracked. Which means I spent the rest of my time being bored 
out of my mind. 
Stephanie on the other hand, had mixed experiences with her mentors. She was 
raised in a northeastern city and gained early exposure to her field working with a black 
scientist. This man was the only black scientist in the community and happened to be 
working in the field in which she had an interest. Stephanie knew she enjoyed science at 
an early age and was good at it. In junior and senior high school she took advanced 
placement classes where there were fewer people in her classes. She stated that she got 
rewarded for doing well academically with good grades and positive evaluations. In fact, 
she stated that most of her teachers were encouraging. But in high school, she recalls that 
some other students of color (her peers) were discouraged. For example the guidance 
counselors told some of them to consider schools that they didn’t want to apply to, even 
though they were in a college preparatory high school. So these students weren’t steered 
towards college. “If they were looking at big or prestigious schools such as Yale or Penn, 
they would be told, ‘Oh you don’t want to go to Yale. Don’t apply there,”’ remembers 
Stephanie. Other participants also recalled that their peers were steered away from good 
colleges by some teachers or advisors. 
In school, many of the participants who were in a predominantly white school 
dealt with the dissonance of values and beliefs between their family and the values and 
beliefs system of the school system. Some of this dissonance appeared in the grading of 
papers while other forms of this dissonance appeared during the time they were seeking 
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information about attending college. What may have been an expectation for them or 
their family was in direct conflict to what some of their teachers and counselors expected 
or anticipated from them. 
Transition between High School and College 
As they prepared to go to college many of the participants recalled the message 
they heard about obtaining a good education. The saying in their neighborhoods and in 
their households was “Education is the ticket.” This saying was echoed by many of the 
participants. Many had heard this message from their mentors, teachers, and family 
members and were willing to work long and hard to pursue their dreams of getting a 
college degree. It was also understood by many of the participants that the process would 
not be quick and easy. Derek stated, “whereas in my day you knew that it was a long 
steady pace to accomplish something,” this was in direct contrast to the instant 
gratification he and others see today’s students striving for. In reflecting on his early 
environment, Derek stated, “and the people you saw around you who had accomplished 
something, that’s how they did it, with very careful attention to whatever they were doing 
and being very responsive and responsible.” 
The role of mentors in helping young people get into college in itself constitutes a 
very important theme. Virtually all of them had the help of at least one mentor who told 
them the names of colleges and took an active role in getting them scholarships. These 
mentors were of different racial and gender backgrounds blacks, whites, men, and 
women. Some of these mentors were found in the community while others were relatives, 
or were in the school system. Nick stated he couldn t remember specifically who 
mentored him but said, “I’m sure I had advice from people who said go for your dreams.” 
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Gloria, like many of the other participants had made contacts with white teachers 
that could help her. Thinking back, she remembers that she was specifically mentored by 
her high school biology teacher and her biology teacher’s husband, a professor at the 
local college. They specifically spoke to her about going to college. 
Similarly, Mary felt fortunate to have four mentors who really helped her. One of 
her mentors was a white female biology teacher. Mary specifically described her as “just 
so dynamic, so cool, I really thought she was great.” Several of the participants including 
Mary appreciated the honesty of their mentors. For example, while Mary was 
contemplating whether she should be an artist or a scientist, she bought her dilemma to 
her high school white male art teacher. He responded, “be a scientist.” She explained that 
she needed him to tell her that she was not artist material and stated that, “I’m glad he 
was honest with me about it.” 
Although all of these mentors did not necessarily suggest majoring in math and 
science or even suggest going to college, they did encourage these students to do 
something positive with their lives. For the most part, mentors functioned in different 
ways. Frank, for example, had mentors who shattered his stereotypes about whether black 
students like himself could go to college. One of these early mentors was his black music 
teacher who changed his life by encouraging him to play the trumpet, and thereby 
opening the door for him to go to college. During his tutelage, playing band under his 
mentor, Frank was forewarned that it would require a lot of practice and discipline which 
his mentor demanded and which he very much appreciated. 
Similarly, Danny, also mentioned how much he appreciated one of his black 
mentors for her “behind the scenes” activity. For example, Danny knew for sure that his 
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high school counselor, Ms. Jones helped him get accepted to a summer engineering 
program at a prestigious university. He suspected that he started receiving acceptance 
letters for colleges he hadn’t even applied for because of Ms. Jones interventions. He 
commented, “and I really didn’t fully appreciate it until I was in graduate school. I looked 
back and said hey she did a lot. I don’t even know what sorts of advocacy she did behind 
the scenes for me. I think it’s countless the almost immeasurable impact Ms. Jones had 
on my academic career.” Danny stressed that it wasn’t so much the visible help that he 
received but rather the invisible support he received from Ms. Jones which he was most 
thankful for. 
With the help of their mentors, all of the participants received some type of 
financial assistance to help defray their higher education expenses—mostly through 
scholarships, grants, and fellowships. With the exception of Mary, most others declared 
that without some type of outside financial help that they could never have afforded to 
complete their degrees in math or science. Mary, whose father was a lawyer and whose 
mother was a principal, went to a small expensive college in the Northeast and mostly 
relied on her parents for financial support during her undergraduate years. She states, 
“my parents were making halfway decent money so they paid for it.” 
Frank, on the other hand stated that when he went off to college he only had five 
dollars in his pocket. He says, “rent was $6 per month and we couldn’t even afford that.” 
He used the money from his music scholarship to take care of his dorm expenses. He also 
states that the band he joined played once or twice a month and earned $8-$10, which he 
recalls was a lot of money in those days. The stories surrounding the financial picture of 
the other participants fell somewhere in between the polar extremes of Mary and Frank. 
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Since many of these participants had mentors at different stages of their educational 
careers, I will address this topic again towards the end of this chapter. 
Experiences in Higher Education 
By and large, the participants felt that they had been very fortunate in their 
educational opportunities. They had been given exposure to some of the best institutions 
in the country, and were studying in fields which they truly had an interest. The fact that 
there were so few other African American women and men had its benefits and 
drawbacks. Many found themselves in isolated towns where there were few people of 
color, and on isolated campuses where there were also few people of color. Other 
participants ended up in environments where there were many blacks and where they 
were expected to flourish and to fit in with everyone else. 
Beginning Higher Education: The Undergraduate Years 
All of the participants were exposed to top researchers and some of the 
participants majored in topics they hadn’t even considered. The formulas and equations 
that they were exposed to were so different and new for some of the participants that it 
seemed like a new language. Sheila felt her higher educational experience was interesting 
and challenging because the university gave her what she came for. In fact all of the 
participants seemed satisfied with the academic education which they received at their 
higher educational institutions. 
Aside from math and science, some participants also found time in college to 
devote to other subjects such as black issues, political issues, and women’s issues. 
Several mentioned that they started reading black literature while they were in college. 
Mary, who had immersed herself in science commented, “In my late 20’s (probably a 
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period of five years) I read some literature. I did a serious foray into African American 
Literature. I read every book Toni Morrison wrote, read Zora Neale Hurston, read a 
whole bunch of different people. I think it opened my eyes a lot.” Danny, also mentioned 
that he attended many interesting talks with top speakers such as Cornell West and Robin 
Kelly. 
Many of the participants were not formally guided into the fields of math and 
science. Moreover, many of the participants never dreamed that they would be teaching 
math or science on the college level. Most said that they “fell” into their field and were 
motivated by factors such as formal math/science summer programs, interactions with 
professors, and teaching fellowships and opportunities while in graduate school. For 
example, Sheila states that while in college, she put math down as a major but really 
wanted computer science. Later she realized she wouldn’t finish computer science in time 
for graduation so just decided to keep math as her major. As Derek describes, “and so it 
is really through a lack of choices that I wandered into being a mathematician, something 
I love very much.” 
Sheila stated that her mother was interested in math and passed along that interest 
to her. Sheila added that her mother “was kind of a math whiz but she never had the 
opportunity to go beyond high school,” and she went on to talk about the kind of 
reasoning that she remembers her mother did in her presence. She described how she was 
fascinated by the way her mother organized things and talked about her mother s basic 
mode of operation which “is very methodological and just a model of a kind of deductive 
reasoning, which is kind of the basis for mathematics. Although nobody else in her 
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family did mathematics per se as a career, she felt her mother and a couple of her brothers 
and sisters were certainly capable and definitely had the aptitude to do math if they chose. 
Yet, everyone wasn’t encouraged to be a mathematician or scientist. During the 
times that these twelve participants were in school, there were very few blacks in either 
the math or science field. Due to the few black faculty who were present in the system it 
wasn’t uncommon to hear stories where the participants were discouraged from studying 
to be a mathematician or scientist by their family or teacher. Most of the blacks in their 
respective communities worked at skilled or unskilled white and blue collar jobs. With 
the exception of a few, there were no highly visible black math or science college 
professors. In fact, they were few and far between, both locally and nationally. 
Both Sonia and Frank highlight this reality in their reflections. Frank’s mother 
was concerned that he was wasting his time in the math field because she didn’t 
understand what more he intended to do with his degree after he finished college. 
Moreover, she thought he should be trying to find a job to support his wife and newborn 
child. Similarly, Sonia’s mother also questioned what she was going to do with a math 
degree, particularly as a woman. Sonia’s mother didn’t feel that obtaining a degree in 
math was a practical idea. She wanted her daughter to find a field that would help her get 
a “real” job. 
Since there were not many visible black females with math degrees her mother 
did not feel that Sonia was making a wise decision at the time. While neither Frank nor 
Sonia knew exactly what they would do with their degree when they finished they knew 
that it was what they felt they should be doing at the time. Thus, the paucity of black role 
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models in these fields presented a dilemma for many of the participants and their 
families. 
The College Environment: Warm vs. Cold 
Most who went to historically black colleges described them as nice, warm, 
comfortable and helpful to their progress. Those who attended black colleges also 
described them as a “homey” environment. In all of their examples, the message was 
clear that even if they didn’t know everyone by name on their campus it didn’t matter 
because it still felt like home. Victor echoed the sentiments of many of the other 
participants when he spoke of the “bond” that developed among students at black 
colleges. Victor described himself as being bright and inquisitive as a young boy. He 
graduated from high school at an early age and enrolled in a southern black college. He 
described his relationships with his college friends on campus as being competitive but 
he made it very clear that this was not negative competition. He stated, “we had a tight 
group of friends who were competitive but we weren’t ‘cut throat’ competitive. We 
weren’t concerned with stigmas or stereotypes about being too, for lack of a better word, 
nerdy, or bookish because we had plenty of fun outside of that.” In reflecting back, Victor 
stated that he originally chose to attend a black college for his undergraduate years 
because his brother was racially harassed at a predominantly white school so badly that 
his brother ended up dropping out. Based on this experience Victor decided not to put 
himself in the same predicament, at least not on the undergraduate level. 
There was also a feeling among the participants that black colleges had an overall 
expectation that their students would succeed, that the campus body was one big family, 
and that everyone looked out for each other. Many felt that there was a level of respect 
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for everyone on campus and that if you were at a black college you didn’t have to worry 
about racism. Based on their experiences, they felt that this environment created the 
closeness of a tight knit family. The participants who had attended black colleges also 
mentioned that their administrators went out of their way to help them and that there were 
faculty there who really cared about their academics and their welfare. Sonia, also adds, 
“there were lots of black students taking math and science courses.” She notes that this 
was not unnatural because it wasn’t a stigma for blacks to major in math at her school 
and she felt this pattern was typical at many other black schools. In summing up his 
feelings about black colleges, Nick comments, “they are good with the community and 
making you feel at home. I think they light a fire inside you.” 
The college years were what could be described as turbulent, exciting, and 
challenging. Some of the participants received help from their peers, made new contacts 
and were allowed the opportunity to gain a deeper understanding of mathematics and 
science. Yet, while many of the participants understood the unstable racial climate in the 
country at the time on a national level, they felt that they did not really understand it on a 
personal level until they went off to school at a white college. 
For most of the participants, the scientific language was new to their vocabulary, 
the schools were much bigger than their high schools, and many of them were now in 
predominantly white cultures for the first time. For those who had already experienced 
white schools, it was just a continuation of being one of a few African Americans in a 
school setting. Flowever, for those who left predominantly black schools or communities 
to come to an all white environment, this was a definite form of “culture shock where 
they found their culture to be outside of the norm. 
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Sheila intentionally sought out a large white college where she could be 
anonymous and no one would know her. Yet, like many of the other participants who 
attend attended white schools, she found out her “blackness” made her even more 
noticeable or hypervisible. While her intentions were to remain anonymous, she and the 
other fifty black students on her campus stood out among the 14,000 white students even 
more because of their skin color. 
Within these predominantly white settings, several of the participants faced a 
“hostile” and/or “hard” environment where they were harassed and alienated. Some of 
this harassment and alienation was described as being purposeful and some was described 
as being very subtle. One example is Jerry who became ostracized repeatedly by whites 
while in college. 
For example, Jerry found out that although he helped some of his white 
classmates, they did not speak to him outside of the classroom. At the time, Jerry was just 
in his early 20’s and had just entered a predominantly large white environment for the 
first time. For him this was clearly culture shock. While laughing he notes that, “in the 
early years the first courses, nobody, no white people would speak to me except if you 
were going to help them solve some [math] problems.” He said he did help them just so 
they knew that he knew how to do the problems. Similarly, Sonia explains, “the first 
quarter was the hardest to get people to talk with me or to study with me until the end 
when I had made some grades. And once the quarter was over and the grades came out 
and I did well, then it wasn’t any problem.” Jerry and Sonia’s examples both illustrate 
how many of the participants felt as black students on white college campuses. 
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Jerry recalls how his sister was racially harassed, called a “nigger,” and then had 
her property destroyed while she was studying for her doctorate in the medical field. He 
said he was away at college at the time and wasn’t told about the incident initially 
because his family knew that Jerry and his brother might have retaliated on behalf of their 
sister. He says when he did find out he was very angry because she was his sister and also 
because she had planned on being the first black female to receive her medical degree 
from that school. 
Many of the participants also talked about having to become bilingual learners. 
This was discussed in the context of knowing both the scientific language while 
simultaneously maintaining their own cultural language. For many it felt like they were 
living in two worlds where one was familiar and the other one they were just trying to 
exist. 
Despite this burden of feeling like they had to learn another language while at the 
same time being isolated, they all said that they worked hard and studied hard. Derek 
stated, “it wasn’t happy go lucky. I wanted to get good grades and I studied hard and 
worked at it.” Other participants also agreed that they had to put a lot of time into their 
studies in order to succeed. 
Laverne and others talked about how much time and effort it took to reach where 
they are today. Similarly to other participants she talks about how the road traveled to 
obtain a bachelors, masters, and doctorate is a tremendous sacrifice. Laverne states, “I 
think our survival rate was based upon the internal support system we created for 
ourselves. We nurtured ourselves and we would celebrate every little thing and we would 
really support each other, that’s what got us through.” 
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Graduate Years 
Many of these participants were the first black or first women or both in their 
graduate programs. Some of the participants found graduate school difficult, while others 
seemed to breeze through graduate school. Although each of my twelve participants 
graduated with a doctorate in math or science, some of them explained that they had to 
play catch up academically because of not being at the same level as their classmates. 
Many described their graduate courses as being very demanding. A couple of them 
admitted to failing their comprehensive examination once and one even failed it twice. 
Nick who had attended a historically black college felt that part of the problem was that 
Black undergraduate colleges only did so much in preparing him for math because of 
their lack of resources. By this he meant that there were not enough advanced level 
courses which would give him the grounding in math that he needed for graduate school. 
Others mentioned the fact that some high schools only offered what they had available 
and although their preparation may have been the best that their school could offer it was 
just not enough in some cases to prepare them academically for a rigorous graduate 
program at the predominantly white institutions who had more money, more equipment 
and more resources. For example, Jerry states, “I knew nothing about making apparatus. 
We had no apparatus in my high school. There were two bottles of chemicals in the 
chemistry lab. There was absolutely nothing in the biology lab. We learned biology by 
reading books and drawing pictures.” 
Several of them mentioned that they had no knowledge of how to do experiments. 
Derek in reflecting back to his high school years states, “and so to put together apparatus 
in an advanced physics lab...to carry on an experiment, I could not do that. I had no idea 
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how to do that. I had to have lab partners who could do that. And then I learned how to 
work with the equipment.” 
Alienation, Threats and Discrimination 
The salience of race in graduate school was another important theme, which 
emerged in the interviews. Most graduate programs in math and science in the US are 
more often than not, taught by white faculty, led by white faculty, and have an enrollment 
of predominantly white students. When most black graduate students do enter these 
programs their racial presence is magnified to the point where they can not be missed. 
During college these students were either in the majority in terms of race at their 
historically black institution or they were one of few blacks at their predominantly white 
institution. Yet, when these participants went to graduate school, the total number of 
blacks dwindled even more. 
In this study, most of the participants were typically the only black or the only 
black women in their graduate courses. In many cases they were also the first blacks in 
their program. This status heightened their visibility on campus while simultaneously put 
them in the position of being invisible. Jerry’s situation is a good example of this 
hypervisibility/invisibility dynamic. During his graduate years, Jerry lived in the “black” 
dorms. He explained that there were a few other blacks on campus but none of them were 
students in his academic department. He specifically recalled how “white graduate 
students would drop their head or they would go the other way, that sort of thing” when 
they saw him. 
Victor also described several accounts of racial incidents he encountered while in 
graduate school. Victor however emphasized the role that white faculty played in these 
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racial incidents. Specifically, he talked about how professors and advisors mistreated the 
few black graduate students in his program. He stated that he and his classmates were 
routinely subjected to unfair treatment by certain professors. According to Victor, he and 
his black classmates did not find it easy to build professional relationships with their 
professors. This impacted their graduate experience in many ways. Through his example, 
Victor suggests that the low retention rates of black graduate students was directly related 
to the mistreatment of black graduate students by white faculty who apparently did not 
want them in their program in the first place: 
Five of us [black students] were in that program. First year they flunked out two. 
That left three of us. Second year they flunked out another one. That left two of 
us. And then eventually the other person just dropped, took a masters instead— 
because she could not find—or rather no one would accept her into their group for 
a thesis. So, she was like I’m not dealing with this. I’m just gonna get my masters 
and get out. If you look at the number of white candidates who come in, I can tell 
you one thing. Zero percent are unable to find a thesis advisor, right. And very 
few are forced out of the program. 
Both Jerry and Gloria in reflecting on their ordeals in graduate school stated that 
they had lived through a lot of prejudice after having been raised in segregation. They felt 
it was never going away. Gloria laughs and states, '‘so, I said well look. I’m here for one 
purpose. If they want to act crazy as a nut, they can do so, you know? But, I’m here to get 
my degree and that’s what I intend to do. And that’s exactly how I felt about it.” 
During graduate school Gloria explained that some white students were friendly 
towards her but sometimes this friendliness was not always consistent. Gloria shares a 
specific example of feeling ripped off one of her white friends. In this particular 
incident, this female “friend” called her at home to ask for assistance with a problem on a 
take-home exam. Gloria explained to this ‘friend how to do the problem but then 
realized later that she also needed help with one of the exam questions. Thus, Gloria 
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specifically sought this student out the next day to ask her for help with this problem. But 
the student stated, “well you know, they told us not to be talking during the test.” Gloria 
immediately felt used and ripped off by this student because she took advantage of her. 
Other participants also shared similar stories of feeling “betrayed” by their 
classmates. Several of the participants described situations where white students during 
group work time would work only with their white classmates and separate themselves 
from the black students in their classes. As a result, many of the participants and their few 
black classmates formed their own little work groups. 
According to Sonia, part of the problem is that, “you don’t get a lot of positive 
reinforcement about your work in graduate school, and certainly not as black students. I 
think as black students, faculty members are reluctant to go out on a limb and 
compliment you and say that you might be doing well.” Sonia and other participants felt 
that white students didn’t have to prove themselves in the same way as Black students. 
Others were even more direct in talking about how they were treated in graduate 
school by faculty who seemed to not want them there. For example, Laverne states, “in 
graduate school, no matter how much I did, they wanted me to do more. It wasn’t good 
enough.” Laverne continued to speak about how bad the environment was for both black 
and white students at her prestigious graduate school. She states, “the level that they are 
allowed to abuse people in particular is high. And not only black people but white people. 
But black people get messed up more, you know what I mean?” 
While discussing his interactions with his white peers in graduate school, Nick 
states that a few were friendly and says that there were others who were always insulting 
him. He comments: 
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Cause somehow deep inside them they knew they were superior and I just wasn’t. 
Sometimes that bothered them when I would get better scores than they would. 
Yeah, they would stop talking. Something weird would happen. So, I’d have to 
pretend of course, not to be doing well. So, you know I kept friends by pretending 
that I was always flunking out. 
Jerry adds that with white graduate students “you could become invisible at the 
drop of a hat, meaning that they would be talking to you and then if one of their boys 
came up behind you, they would talk through you.” Jerry felt this behavior was extremely 
disrespectful and rude. 
Another critical theme that emerged in the interviews concerned explicit ongoing 
racial harassment and intimidation. Several reported being in situations where either they, 
their family members, or their friends had been intimidated or harassed. Many were in 
situations where it was their first time being away from a segregated atmosphere or where 
they didn’t have to deal with whites on a social basis. Now that they were in higher 
education they were exposed to subtle and overt discrimination with a variety of white 
people including members of the Ku Klux Klan, teachers, police, and community 
members. 
According to the participants, they couldn’t escape harassment because it was so 
much intertwined with their daily life. In fact, many of them talked about how these 
incidents sent them messages about what it meant to be black or more specifically what it 
meant to be a black man or a black women in white America. Jerry explained how he was 
accosted by local police officers on many occasions when he was younger. He 
commented: 
And in graduate school, it was like a monthly event. I was spread eagled up on the 
wall getting searched with a guy half my height and five shades darker than me 
and they [the cops] were saying that we both fit the description of somebody who 
just did whatever... because we both were black. 
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Mary remembers a “hate stare” from a white man with a shotgun in the back of 
his truck as she pumped gas at an isolated gas station: 
I was just getting gas, just getting gas. And this guy who had this pickup truck is 
getting gas right next to me. And he’s looking at me like he’s going to go get his 
rifle and gonna shoot me... He didn’t say a word. But he just looked at me with 
such hatred, I never experienced that. 
Mary had already been warned a few years earlier (in another city) during 
graduate school about being on the wrong side of town. But in regards to this specific 
incident she talked about how scared she was since she was one of few black people in 
this Christian Right town. She described this town as being almost entirely white with the 
exception of a small Mexican American community and a few other African Americans 
who were all connected to the University. She explains that this incident during her 
postdoctoral years was the first time in her life where she felt it wasn’t safe to be black. 
In another example, Laverne bitterly described the city where she attended 
graduate school as the most racist one in the country. Not only was her research stolen 
while in graduate school, she was also the target of ongoing racial harassment at her 
school. The combination of examples described above by the participants illustrate the 
complexity they experienced of being a black graduate student while attending a 
predominantly white campus in a predominantly white area. It didn’t seem to matter 
whether the incidents happened on or off campus or whether it happened directly or 
indirectly to them. Their main point was that it affected them to some degree. It also 
didn’t seem to matter that they were striving for professional degrees. Gloria makes 
reference to this dilemma when she states, “and I’ve been in situations where I don t care 
how many degrees you have. As far as they are concerned you re still black. Their 
presence on college campuses didn’t shield them from the reality of societal racism. 
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Black Males: Threats/Harassment 
For some of the male participants, they felt that they were harassed because they 
were black males and seen as a threat because they were black males. Jerry spoke of how 
bad the interactions are in his department between African American faculty and non- 
African American faculty. He comments, “it’s kind of like even if you try and be a strong 
person with a bunch of little wolves nipping at your flesh all the time, it’s kind of like 
you can get pulled down eventually.” Others such as Nick spoke about not being heard 
among the faculty in his predominantly white department. He states, “as a black male 
professor, I have to really fight to be listened to.” He goes on to explain that his 
department is a very hard department to be in because it seems like his colleagues only 
want certain people to be there—“basically white males.” 
Jerry takes this issue a step further. Not only does he feel that his department is 
racist towards African Americans but he also feels that the particular field of science that 
he is in is itself exclusive. He states: 
They don’t want you. I’m not just talking about us [Blacks]. I’m talking about 
anyone. It’s a bunch of egos. So, either you’re gonna fight your way into that club 
if you want to call it that, or you’re not gonna get in. Regardless of what anyone 
else says they try to pretend science isn’t racist. In fact, scientists are just like 
everyone else. 
Victor who was recently tenured talks about how he is well aware that there is a 
“good old boy” system in place in his department. He commented: 
You don’t hire whom you don’t know, regardless of what their record looks like. 
You don’t fund whom you don’t know regardless of how good their ideas are. 
You appoint to positions of power only people you know and not people you 
don’t know. And a part of it I guess is trust and more or less you trust people 
you’re more familiar with. And you don’t trust whom you’re not familiar with. 
Another part of it is trying to maintain the status quo. 
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Others described similar incidents where they were intimidated or harassed either 
on or off campus. Similarly, Frank described the uneasiness he felt while boarding a 
plane after returning from an international conference. He recalls the stewardess speaking 
to him in a very disrespectful way—yelling at him to “Sit Down.” Since he was the only 
African American on the plane, he could only attribute the airline stewardess’s actions 
and comments to racist behavior. He recalls that she explained her comments, as being 
for his own safety due to the turbulence the airplane was experiencing at the time. Even 
after the stewardess’ explanation, Frank still felt she was being racist. 
Jerry reflects on some of his mistreatment during his time as a faculty member. In 
one incident he describes how he was accosted by customs officers at an airport and 
thrown up against the wall and searched for drugs. He notes that this happened recently 
while coming back from presenting his research at a major international conference. He 
explained that his white colleagues who were with him were casually allowed to proceed 
through customs without incident. 
Black Females: Sexism and Sexual Harassment 
One theme that reoccurred for several of the women in this study was sexism and 
sexual harassment. The issue of race also compounded the issue of sexism. Some of the 
participants could not clearly distinguish whether they were being targeted because they 
were women or because they were black. This double whammy which these women 
faced directly impacted them as students and as faculty. Moreover, stereotypes, 
harassment, and misconceptions about their abilities as mathematicians and scientists 
plagued them at different points in their career progression. As black women, many were 
socialized to keep the family together by maintaining the household and by taking care of 
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the family. From many of their stories it was evident that most felt that racism and sexism 
was intertwined in the fields of math and science. 
Stephanie for example, reluctantly and briefly mentioned her interactions with a 
former male supervisor who was of African American heritage. She comments, “my most 
negative experience actually was my boss at a major hospital who harassed me and who 
ultimately fired me and for which I filed a complaint.” It was clear from Stephanie’s 
reluctance to elaborate on this specific incident that it left a vivid mark on her memory 
about harassment issues and how she was devalued as a woman. 
Mary however, was not personally harassed but she recalls that several of her 
colleagues were allegedly harassed while she was doing her postdoctoral study. Mary’s 
postdoctoral experience played a significant negative role in her long-term career goal 
decisions. She states that after graduate school she had obtained an offer to do a post 
doctorate with a famous scientist. At the time she accepted the offer to work for him, he 
had eight post docs, four graduate students, and four technicians working under his 
supervision. After two years of working for this famous scientist, she figured out that he 
was a “terrible scientist” and was really only good at being a good “publicity guy.” 
According to Mary, all he did was hire good post docs to do the work and take the credit 
for himself. She stated: 
Who you schmoozed with was more important to him than the science he did. He 
was also accused of sexual harassment twice. Everyone knew it. He slept with 
three of his women post docs. I think that’s why I ended up not going into 
University Science. Seeing that was just so disorienting. I knew it was a game and 
I didn’t want to play it. 
Laverne described the feelings she had about being a black woman in science. She 
commented, “so, when they [white people] see you, they see something that the only 
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thing they relate to is that I’m a full figured black woman with short hair, they relate me 
to Aunt Jemima, and I’m supposed to be cooking for them and working for them and 
taking care of them, always, ...the white folks, that’s what I’m talking about.” Laverne 
also expressed her frustration with white people who can’t accept her as an intelligent 
black female scientist [who has succeeded] just because of her skin color: 
Because you’re gonna have to do a certain amount of labor, not only physical 
labor but mental labor. If you want to get to that level that’s what it takes. And so 
people automatically relate that type of stamina, discipline, and intellectual 
capability to white folk who think that they are superior and they are the ones who 
have this. But white folks can’t deal with the fact that some people who don’t 
look like them, who have a different color and a different culture and can jam— 
can also have that intellectual capability. 
Mary stated that she has come to the conclusion that, “women who really engage 
with this issue of gender and science either end up leaving science or end up being totally 
not taken seriously. Once you kind of show your interest in something besides the actual 
pure science, people don’t take you seriously.” 
Mary admitted to previously thinking that science was objective. She recalled that 
when she first started teaching there were seminars focused on gender, race, and science 
at her school. She stated, “they primarily focused around the ways in which as an 
individual, the issue of the objectivity or the non-objectivity of science and that you can’t 
think of science as an objective endeavor, and that its totally molded by who you are and 
who’s doing science.” 
After later attending a conference, she exclaimed how surprised she was by how 
she had really broadened her point of view and perspective about science. She stated, I 
couldn’t really cram myself back into the box that I had been in when I was a post-doc. I 
couldn’t, I couldn’t do it. I couldn’t stuff myself back into the box.” 
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Laverne further commented that there are many reasons why there are not more 
blacks in the sciences. Below she tearfully stated: 
What’s wrong with our [black] culture, is the fact that we have adopted that slave 
mentality by not understanding that we can do it all. We were the ones who 
designed and built the pyramids. We were the ones who first solved the calculus 
equations. We were the ones—people of African descent were the ones that 
solved all this stuff that they (whites) think they solved. 
Balancing Act: School, Career, Home Life 
Both male and female participants remarked on the low numbers of women in 
their graduate courses. These low numbers were particularly more noticeable for the 
older participants who attended school in the 70’s when few women were entering these 
fields. Based on their recollections, if there were women in their classes, they were few 
and far between. 
Most of the women mentioned that they had certain expectations and 
responsibilities placed upon them because of their gender status. Several of them stated 
that they didn’t hang around much in graduate school because of family obligations to 
their partners, extended family members or children. Basically, they had to make some 
trade-offs. Sonia commented below: 
I think maybe I just had to make some trade-offs. I always wanted to do more 
research in math because I’m not really doing as much. I haven’t had the kind of 
research career in math that I would like to have. And I think I’ve just, I’ve had to 
make some trade-offs. I don’t regret that. I don’t know whether I could have done 
both but I didn’t. Somehow I didn’t seem to be able to pull off all of that. 
Some of their careers and schooling was halted due to having these family 
responsibilities. For example, Gloria stated that her career was temporarily halted during 
a crisis in her personal life. Below she commented: 
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After I did my course work, I was stalled because of my daughter. I had a 
daughter that was very sick, so I had to deal with that. And it was real tough 
trying to do that. So I did the course work and then I had to stop for a while 
Although I came back to work, it took me longer to do my dissertation. But I 
finally got through. 
In another example, Sonia discussed her marriage and the births of her two 
children. While she and her husband had help from church members and family 
members, the bulk of the responsibility fell on Sonia to raise the kids, to help her husband 
with his dissertation, and to try to do her own work. Reflecting back on this experience 
she noted that she wouldn’t want to have it any other way but would rather like to see the 
system change. She stated: 
I just want our society to recognize that it’s all right to do it that way. And that to 
accept women who do make these choices and to allow them to be productive 
later, to come up for tenure later, to do other things later in their lives. And so, not 
be so bent on the way that men have structured the system when it is primarily a 
male system. 
Although Mary didn’t have children, she remembered what some of her female 
colleagues went through when they were married and in school. To highlight this issue 
she described the dynamics of a white couple she knew on campus: 
She took the instructor position and she had to kill herself teaching Intro to 
Biology to 3 or 4 sections every year every semester. So how much science did 
she do? He taught one course a year or something, maybe two courses a year. So 
you know, so now who’s got all the publications? Who’s got the grants? It’s 
inevitable. And of course they had children. So you have a situation where they 
started out equal, but you know, they ended up not at all equal and I think that 
happens a lot. 
Gloria’s 12 year old daughter unfortunately had a serious medical condition while 
Gloria was in graduate school. She remembers that during her daughter’s surgery she was 
in the waiting room grading her students’ final papers. Gloria felt that as a mother and 
woman you just do what you have to do. She stated, “and it’s harder being a woman. \ ou 
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know getting up in the morning, taking your children to the nursery, you know planning 
meals, being a wife, and working full time. It’s just something that you do.” Gloria’s 
husband had a government job so as a couple they decided that since she was a professor 
and thus had a more flexible schedule, it would be easier for her to take the children and 
pick them up from the nursery. As part of their arrangement her husband did some 
cooking, cleaning and bathing of the children. As a couple they decided that she would 
do the inside chores and he would do the outside cleaning and yard work. 
The males overall, did not talk much about their personal relationships with their 
spouses or partners. The males seemed to focus more on their specific job and course 
responsibilities as opposed to their relationships outside of their work. When they did 
speak of their relationships, it was clear that they were playing a large role in these 
relationships with their families. Frank was quick to admit however, that it was because 
he spent so much time on his career that his marriage ended in divorce. 
Community Connections 
Making connections with community members was a consistent theme for most 
of the participants. These connections became crucial during the many times of isolation 
in graduate school. The nature of graduate study of math and science in this country 
meant that most graduate math and science programs are located on predominantly white 
campuses. Thus, all of the participants attended predominantly white schools for graduate 
study whereas several of them attended historically black institutions as undergraduates. 
Where did the participants turn to for support when these dynamics caused them to feel 
isolated, alienated or lonely? From their stories, many explained that they turned to the 
black community. 
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While enrolled at these white schools, there was a sentiment of feeling like 
outsiders in a foreign land. Many experienced different forms of isolation and 
harassment. To combat this feeling of being an outsider, they utilized support networks 
that they had developed among other blacks on campus and/or in the community. 
The camaraderie among the participants and their friends on campus and in the 
community was seen as positive support systems for their survival. These family type 
bonds which were created as a result of the hanging out, joking around, eating, and 
socializing, transpired both on and off campus through community groups and campus 
groups. 
It appeared that having a support system of other blacks which provided a 
significant network of friendships, study groups, and social outlets was especially 
important in their predominantly white graduate school. These systems extended from the 
campus grounds well into the community via churches, community centers, and people’s 
homes. These connections which provided a family type relationship, often consisted of 
church members, fellow students, fraternity and sorority brothers and sisters, community 
leaders, and residents in the black community. Some of these connections were 
established through doing community work, but most of these new relationships were 
developed on the campus in the dorms or in the classrooms. 
Jerry states, “because of the black students, I was able to handle the other stuff 
that was going on, which was culture shock of course.” He adds, “a lot of the support, 
some of the support came from my peers, because I lived in a black section of the dorm 
and that was really important for my identity, very important. Able to preserve your sense 
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of identity, sense of who you are.” Also, participants who attended predominantly black 
colleges, stated that they enjoyed being around other black students and faculty. 
For most of the participants who attended predominantly black schools, it was a 
very pleasurable experience. Sheila stated that she and her black classmates were very 
glad to be around other blacks. “We met there the first week on campus and locked in 
like a family. We were outnumbered and felt we were amongst the enemies.” Jerry also 
was happy for the support he had. He stated, “so I was fortunate that I got to go to 
graduate school with like two other people in that department. It would have been an 
entirely different experience had I not had that.” 
Most of these students supported each other in multiple ways. They talked with 
one another, they understood each other, they ate together, they played together, and they 
studied together. Jerry noted the importance of these bonds established in the black dorms 
and states that, “any attacks on these theme houses and ethnic enclaves is an honest to 
goodness attack on the only real support mechanism we have to deal with, that is a 
different culture and a different way of doing things.” Several of the participants stressed 
that because of the confidence that was instilled in them at their black undergraduate 
school, it prepared them to meet the social challenges they encountered later at 
predominantly white schools. 
Other mentors helped the participants survive on a variety of levels. For example, 
one of Frank’s mentors helped him and his classmates by providing them with food while 
they were college students. Frank recalled being thankful for her generosity. He stated, 
“she knew that she wouldn’t get it (money) back, but she was just wonderful in helping 
us to survive.” 
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Motivating Factors and Perseverance 
Black heroes, ancestral obligations, spirituality, and family support served to keep 
these participants engaged in the process of pursuing their degree. The experiences that 
the participants went through while in college and graduate school ranged from being 
uplifting to traumatic. In order to deal with these varied experiences, many of them 
persevered by drawing upon various sources of motivation. Some relied on spirituality 
while others kept in contact with their families or friends. Laverne felt that God was what 
kept her going said that she did not want anyone to try to put her in a box. She elaborated 
on this theme when she talked about her spirituality. In regards to her success in the 
science field she comments: 
Success has a lot to do with my spirituality. I think it pretty much defines my 
whole mode of operation in trying to live the life I’ve been handed, do the best 
with the talents that I think I have and really try to put my best into some effort 
and at the same time touch somebody else in a positive way 
Contact with family members was described as a way to persevere through the 
toils of a rigorous program. Some of the participants kept in contact with their family by 
telephone while they were away at school because they were too poor to fly home on the 
holidays or weekends. Although they didn’t go home much, they still wanted to do well 
in school because of family obligations or expectations. Jerry comments, “I feel many of 
my actions are based on ancestral obligations. My grandmother and mother would have 
dreamed to be able to come to a school like this or study to be a doctor.” Nick also 
expressed that although his father only had a sixth grade education and didn’t get a 
chance to go to school he was still good in math. Thus, Nick, like others, felt he had an 
obligation to succeed. In his family and in his community, it was an expectation that he 
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succeed. Back in high school, Gloria like others read about black heroes like Mary 
Mcleod Bethune and felt if they could be successful so could she. 
Challenges in the Faculty Role 
All of the participants expressed the joy they found in teaching. More importantly, 
most of the participants felt that teaching was an opportunity to impart knowledge about 
math and science to younger students. Yet, most of the participants also felt that there 
were drawbacks to the teaching profession that impacted their progress as professors. The 
challenges they faced as faculty were sometimes described as being subtle and other 
times described as being very hostile and overt. 
By the time these participants arrived at their faculty positions, most discovered 
their love of teaching. Reasons for loving teaching included that it allowed them to do 
new and challenging things. In addition to teaching in the classroom, many also were 
responsible for seeking and writing grants, supervising labs, holding office hours, and 
advising students. The drawbacks however, for many of them include the lack of money 
for teaching, the lack of resources for research, the demands and needs from different 
students and the problem of not having enough time to do everything such as publishing 
in their field. 
The issue of “Publish or Perish” was raised several times by the participants, 
particularly by those who are not tenured. Yet, Nick who is tenured still talked about how 
unhappy he is with the “publish or perish” expectation in his department, and described it 
as a “rat race.” Nick made it very clear that he was tired of this “rat race” and felt that it 
was a “race” that he didn’t know if he wanted to continue to run. Frank who has 
published over 50 articles in his field explains that he wants to help students but he 
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doesn’t want his help misinterpreted, especially with females. He says that he recognizes 
that some students have issues at home or personal problems outside of class and he tries 
to help them. He adds that he tries to be sensitive and states, “if we can get some 
resolution to that, we can get at the mathematics easily enough.” He also added, “it’s a 
risk to get too close to a student, because they can misunderstand it.” He recalls a recent 
incident where a white female student had some personal problems and he sent her a get 
well card. Although he says he sent the card out of concern he still worried whether or 
not she would misinterpret it as a black man trying to “come on” to her. 
Many also raised the issue of how political faculty life can be, especially the 
tenure process. Several reported the racist and sexist implications that they perceived 
within the process. The politics they described seemed to play out differently depending 
on the type of school environment. For example, some of the women thought that some 
women on the tenure committee made it hard for them even at women’s colleges. For the 
males who worked at predominantly black colleges they felt it was non-African 
Americans who tried to make the process difficult for them. 
Mary and Stephanie both worked at a predominantly white college where there is 
no formal tenure process. Each of them talked about the political nature of their school’s 
promotion process. Mary described how one of her fellow male black colleagues even 
had to file a formal charge against the university during his process to get promoted. 
While she personally didn’t have a difficult time she always keeps his experience in mind 
as a reminder as to what could happen. 
Some reported that they had different perceptions of what it would be like to teach 
at black schools as opposed to white schools. Nick notes that, “at white schools I have 
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TA’s to help grade papers and exams but at black schools some faculty have to grade 
their own papers.” Jerry who teaches at a black school also noted this difference and 
described how much time he had to resort to grading his students papers and how much 
of this time could be devoted to his own research. 
Gloria taught at the same black college for quite some time and enthusiastically 
stated that she always loved math. She felt that she is thriving as a faculty member 
because she is finally able to teach the subject she loved so deeply, and she wanted to 
pass that passion on to her students. Yet, Sheila, who teaches at a historically black 
college feels the students expect less of her since she is a black female. She states that in 
her current faculty position students give more respect to the older white male professor 
in her department. 
Based on her own training in math, she and other participants felt that the only 
way to do math is to practice it day after day. Yet, when she assigns her students daily 
homework problems she believes that they feel she is giving them too much work to do 
or as she states, “certainly more than what her my older white male colleague would give 
them.” Although she felt she was doing the right thing it also left her feeling bitter about 
how she was being treated and perceived. 
Several of the participants discussed the dilemma of simultaneously being a black 
professor and teaching black students. Some felt that their black students hold them to a 
higher standard than white professors, simply because they are black or sometimes a 
lower standard because they are black. Sheila and Jerry who both teach at historically 
black colleges highlight this double bind. Jerry on one hand feels that black students feel 
he should cater more to them. When he doesn’t he says he is seen as the ‘ bad guy. 
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On the other hand, Sheila feels that her black students expect less of her and think 
they can “slide” when they see a black woman. She reasons that they have been 
accustomed to the white male professor who does not expect much of them. This, she 
says, is why she feels that she is not a popular teacher. This frustrates her because when 
she has a higher expectation she states that she “is the one who gets in trouble by the 
administration ” In the past, students’ negative comments have shown up in her 
evaluations. 
Sonia however, stated that her campus is totally committed to bringing in more 
black students and women into the fields of math and science and thus sees the students 
making a real effort do to well. So she rarely has any complaints about catering or not 
catering to the students because it is a campus expectation that all of the students do well 
academically. Sonia and Dan are also currently holding administrative positions in 
addition to their teaching responsibilities. Both feel that they were put in these positions 
because of the respect they have gained over the years from their colleagues. As 
administrators, they work with faculty, students, and other administrators. While this 
takes time away from their teaching, they have found it to be challenging and rewarding. 
Advancement in Academe: Ongoing Mentoring 
From hearing the participants’ stories, it was clear that mentoring happened at 
different stages of their academic progression. What was also clear is that most of the 
participants had nothing but high praise for all of their mentors. For example, Jerry states, 
“I mean they went above and beyond the call of duty.” Gloria also emphasized the 
significant role that mentors played in her career progression. She recalls a professor 
helping her decide whether or not she should go on for her masters degree. Gloria’s 
105 
professor told her, “look, just one more year won’t be bad. You could do more for your 
family, you know.” Upon hearing this advice, Gloria took the advice from her professor 
and accepted the scholarship to graduate school and went ahead and got her masters. She 
finished her masters program in one academic year and one summer. 
Frank also spoke highly of two male professors that he had in college. In 
describing these two men, Frank stated, “they really inspired me just by who they were, 
what they had achieved.” He recalls that they were able to look at him and know that he 
was capable of reaching higher standards. More importantly, he stressed the fact that they 
not only set the bar high for him but also were always around to have consultation with 
him. Through his relationships with his mentors, Frank was approached by a professor 
and the college president and asked to consider graduate school. The basis of the 
conversation was that if Frank wanted to go to graduate school that they could make it 
possible. Specifically, Frank stated, “they mentioned that the door would be open for me 
if I wanted to go.” Later on in graduate school, a professor told Frank just before he took 
his qualifying exam, “finish your exam and you can come out to California with me.” 
Frank took the advice of his mentor and went to do graduate research with him in 
California. 
Mary also stated that she learned a lot from her mentor in graduate school. She 
described her “Post Doc” as an “illuminating experience.” She gives a lot of credit to her 
mentor who was also her major professor and stated, “I think I learned 99% of what I 
know about science from him because he’s just such an incredible scientist.” 
Derek was also encouraged in his senior year of college to go on to graduate 
school. He states, “I was ‘caught’ in my senior year and then finally decided to do this.” 
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His mentors provided letters of recommendation for him and that’s how he remembered 
he was able to attend a university in the Midwest. Derek distinguished the different types 
of mentoring which he got from different individuals in the process. Giving full credit to 
his undergraduate professor, he comments: 
This professor essentially got me into graduate school. So I just went. Once he got 
to graduate school he stated that it was his Ph.D. mentor who looked upon it as his 
responsibility to find Derek a position. Derek points out that he doesn’t even think 
the term ‘mentor’ was used back then but states, “He was a guy who provided 
tough love all right. That’s the only kind he knew. But it was real love. He was 
very demanding. But yet he kept me going and never broke me down ever. He 
was always supportive.” 
Although Derek felt he had his own goals, he also felt lucky to have a mentor who 
shared similar goals and wanted him to finish, graduate, and move on. Derek, also 
pointed out that although he could comment on the visible mentoring activities mentioned 
above, he did not know what was going on behind the scenes. 
Mentoring the Next Generation 
It’s not surprising in terms of their own development that these participants have 
taken every opportunity to mentor other blacks or women into the field. The issue of role 
models in the fields of math and science arose on many occasions. Many of the 
participants stressed the need to have more blacks represented in the fields of math and 
science because they say there are just not enough black math and science role models 
being portrayed in the media or in the community. Yet, they felt that the number of 
blacks in these fields could increase if more black students were exposed to them. On this 
topic, Frank stated, “I mean I have respect for Michael Jordan, but they need to see 
somebody that’s a geneticist or an astronomer or a mathematician or a biologist as well.” 
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In order to address the problem of lack of role models, several of the participants 
have brought minority students to conferences where they can meet black mathematicians 
and scientists. At these conferences, younger students have had the opportunity to meet 
with graduate school coordinators and representatives. According to Nick, “it’s a really 
exhilarating conference for them. Some of them came from places where they haven’t 
seen black mathematicians. And it inspires them to want to have a career in 
mathematics.” 
Many of the participants continued to attend professional conferences in the math 
and science field on a regular basis or when time permits. They explained that they attend 
these meetings to connect with students and to maintain contact with old colleagues. 
Some also attend to meet other black scholars in their field. Thus, these meetings served 
as joint networking session as well as an opportunity to be a role model and mentor for 
some of the younger graduate and undergraduate students in the field. While the number 
of black mathematicians is small, Sheila found the small community of black 
mathematicians to be a very supportive network for each other. 
Some of the participants stated that they are sought out to speak at these 
conferences because of their known expertise in the field. Derek, stated, “they frequently 
ask me to give talks and recently I haven’t been able to do that as much because I have 
been so focused with administration.” 
Most of the participants, however, felt that they must give back to the black 
community and they explained that they do so by serving as mentors to students. Danny, 
however, felt that math and science isn’t for everyone but “they should at least be 
exposed to find out if it is for them.” Many of the participants assisted students in 
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different ways such as by sponsoring science fairs, offering career advice, helping with 
course preparation, and organizing and supervising math/science summer camps. A lot of 
them mentioned that they do what they can given their time and circumstances. While the 
funding for Derek’s summer program has recently been slashed, he noted that it has not 
stopped him from thinking about other ways for mentoring students in the field. In 
addition, Mary recently got involved with a group specifically geared towards blacks 
girls interested in computer science and Victor just recently organized the first science 
fair ever held on his campus for high school students. He stated that the fair was a big 
success and included many students from the inner city. 
Gloria felt that she has a responsibility to try to help get more women and 
minorities into math and science. Specifically she felt that she has to “try to smooth the 
path a little bit so they don’t have some of the same problems.” Yet, Sheila commented, 
“I really enjoy math but I never really had anyone push me in math per se ” She goes on 
to explain that she chooses which students she will mentor. She noted that her selection 
process is based on the students who she believes are working hard and making an effort. 
She stated, “they keep working hard and keep coming back, I’m always glad to see 
them.” 
Succeeding in Math and Science 
Math and science both were described as extremely hard subjects, which required 
a certain amount of work to make good grades. In order to succeed in math and science 
the participants all felt that certain skills or abilities were needed. Yet, not everyone 
agreed on what these skills or abilities were. Some focused on tangible factors, others 
focused on intangible factors. For example, most of the participants underscored the need 
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for consistent hard work by students. Sheila stressed that consistency was needed in order 
to have the ability to do deductive reasoning and not everybody has that ability: 
The ability to keep a large problem in mind while breaking it down into little 
pieces.... to break it down into little pieces and then remember what the original 
thing was. And that takes a certain amount of focus, concentration, and the 
willingness to put that in. It takes that to do well in math. Also you need to be an 
initiator, not a reactor. 
In several cases, the participants compared U.S. bom students to students born in 
China or other Asian countries. Frank talked about some of the remarks he hears his U.S. 
born math students make at his predominantly white university. He repeated typical 
comments stated by many American students on his campus: 
I don’t really have a mind for math. I’m not really good at math. That’s not where 
my talents are, you know? Oh I’m not really a math person. Math’s not my thing. 
You know I don’t have a talent for it. 
Frank explained that these type of comments frustrated him because “in China, 
for example, when a student doesn’t understand math they won’t say they don’t have a 
mind for it. They’ll say they didn’t work hard enough.” Nick also described math as 
being a hard subject. “Math is hard in a sense that it’s different from other things because 
you have to practice a lot. It takes time.” Nick felt that you really have to have a lot of 
depth and stressed that historically black colleges didn’t really teach that depth at least 
not while he was in school. Nick felt that HBCU’s just didn’t have the resources to 
provide the type of in-depth courses, advanced courses or laboratories needed to learn 
more difficult material. He added, “I mean for the Ph.D. program you’ve got to know a 
subject and you’ve got to know it in and out, and every which way. Somebody turns it 
this way and you have to have a feel for it.” He felt that many blacks are not in math, 
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“because I think we tend not to be quantitative” and because “it doesn’t pay well unless 
you’re in a pharmaceutical company or you start your own company.” 
In assessing what it took to become a good scientist, some of the participants 
talked about the necessity of being able to think and the ability to ask good questions, as 
well as having an imagination. These traits included having the ability to turn questions 
around into opportunities, or to see areas that have not been clearly demonstrated or well 
explored by other people. Danny, stated that to be a good scientist, “there has to be some 
natural curiosity, some ability to logically analyze information and also to kind of 
synthesize different kinds of information and come up with new ideas from old 
information.” Jerry stated that he chose his specific field of science because “it deals with 
the ultimate—it was the knocking at the door frontier of science.” 
From their stories, it was also clear that all of the participants spent many years 
learning new and challenging concepts. In some cases, hours and months were spent on 
one mathematical concept or scientific experiment. For some this task was easy and for 
some it was difficult. However, at some level they all accepted the challenges placed in 
front of them and pushed themselves to succeed. 
Summary 
This chapter gave readers an insight into the lives of these professors and the road 
they traveled in order to become math and science faculty. Specifically, this chapter 
highlighted many of the refl ections, anecdotal experiences, and personal stories of these 
individuals. From the participants’ perceptions, it was clear that barriers still exist today 
which hinder the progress of African Americans in science and math. 
Ill 
While it is true that they made it to the faculty ranks, it was not without great 
effort and determination. Many were faced with subtle and overt racism and sexism in 
school and in the community. As current faculty, many were still dealing with racism and 
or sexism in their academic institutions. Many grew up in poverty and went to school 
with few resources. As students and faculty, many were alienated or isolated in their 
institutions and classrooms. In addition, they were harassed or intimidated by teachers, 
supervisors, other students, community members, and even members of the police force. 
To overcome these barriers, many of the participants in this study developed their 
own support system. These support system included having mentors, role models, 
teachers, friends, peers, and family members. The people in their lives were of different 
races and genders. Some provided tangible support such as job leads and educational 
assistance while others provided indirect support such as encouragement and advice. 
At the present time, three of the women faculty in this study are intending to leave 
the profession in the very near future. One is retiring, one is embarking on a career 
outside of academe, and a third one who just isn’t sure what she will do. As for the male 
faculty, most intend to remain in their chosen field at least for the time being. 
Chapter five will compare these findings to those in the literature. The lives of 
these twelve faculty raised a lot of important issues about blacks interested in math and 
science. Some of these issues were already highlighted in the literature review, some 
have not been fully addressed, and some not addressed at all. This next chapter will 
attempt to fill in some of the gaps in the current literature. 
112 
CHAPTER 5 
DISCUSSION 
Analysis and Conclusion 
Many researchers have identified internal and external factors that contribute to 
the low numbers of women and minorities in science and math. By external factors, I 
mean low quality schools, poor advising, and low expectations from teachers. By internal 
factors, I mean having self-doubt, low self-esteem, and lack of motivation to succeed. 
In light of this research, I specifically chose to explore how the different elements 
in these internal and external factors have combined in the lives of twelve black faculty 
who now successfully teach math and science in institutions of higher education. 
The previous chapter focused on examining some of the common factors reported 
by the participants during the following life span time frames: 
1. K-12. 
2. Transition between high school and college. 
3. Higher education experienced as students and then as faculty. 
Findings reported in chapter 4 showed that many of the participants faced a 
number of challenges such as alienation and isolation. In overcoming these challenges, 
participants reported a number of supports such as supportive teachers and loving family 
members. 
The purpose of this chapter is first to return to my original research questions and 
to analyze my data in answer to my original research questions. These research questions 
are as follows: 
1. What factors do you feel served as barriers/obstacles to your educational 
process? 
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a) During your early years through high school? 
b) During college and graduate school? 
c) As you entered the profession? 
2. What factors do you feel served as supports/facilitating factors to your 
educational process? 
a) During your early years through high school? 
b) During college and graduate school? 
c) As you entered the profession? 
3. What impact if any did the following factors have on your career? 
a) Race 
b) Gender 
c) School Environment 
4. Were there ways in which mentoring was a factor in your career 
development? 
I will answer each question separately through an analysis of my findings in 
relation to the literature reviewed in chapter 2. During this process, I will be noting 
whether the findings in chapter 4 confirm the existing research, whether the findings add 
to the literature, or whether the findings suggest a new perspective or set of issues. 
Types of Barriers/Obstacles 
The research suggests that many minorities and women will have a more difficult 
time succeeding in the fields of math and science than white males (NSF, 1998; Harding, 
1991; Macilwain, 1993). Scholars suggest a wide range of reasons for these disparities 
but many reasons relate to inherent and subtle barriers and obstacles such as stereotypes, 
low self-esteem, hostile environments, and tracking (Sadker & Sadker, 1991; Ruskai, 
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1989; AAUW, 1992; Larson, 1995). In this study, many of the participants described an 
insidious set of academic and social obstacles blocking their path, which confirm the 
existing research. Throughout their lives, many suffered from a series of personal set 
backs and discouragement along the way. Some of these barriers and obstacles included 
the following: lack of resources, poverty and hardships, discriminatory tracking, 
alienation, isolation, and harassment and racism from teachers, colleagues and students. 
Lack of Resources 
The issue of class was woven throughout the lives of these participants. Their 
financial status impacted the type of schools they attended, the type of neighborhoods 
they lived in, and even the type of extracurricular activities in which they participated. In 
some of the poorer schools in which the participants were educated, they didn’t learn 
science by conducting experiments. Sometimes they learned by reading a book because 
their school just didn’t have enough financial resources to buy the proper science 
equipment. Yet, a lot of the research suggests that hands on experiences are what excite 
students about the science field in the first place. In some cases, some of the participants 
headed off to college and were placed at a disadvantage for not having had that earlier 
exposure to more advanced classes and more advanced methods in science or math. They 
nonetheless struggled to catch up to some of their white peers who had already been 
exposed to some of these concepts and methods during their early education. 
Thus a question remains of how many black students got bored and dropped out 
of the math and science pipeline because they had to read about a topic rather than feel it, 
see it, smell it, or hear it? Also, if the books were outdated then it would be a safe 
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assumption that although they learned the material presented to them, they would still be 
placed at a disadvantage for students who were taught with more updated material. 
Poverty and Hardships 
The lives of these participants is consistent with the research which states that 
many black families have experienced racism, poverty, and other social problems (Guy- 
Sheftall, 1995). Many of the participants and their families lacked financial resources 
because blacks at the time were relegated to low paying jobs. This means that in some of 
the families there were many mouths to feed and only limited funds to share among 
family members. Laverne for example was one of 18 siblings and she made it very clear 
that it was not easy living in a home with so many people. She rarely had any privacy and 
as a result delved into her studies as an avenue of escape. The pain she talks about from 
her early years were similar to issues that played out in many of the participants’ lives in 
different ways. The abuse of Frank’s mother and the death of Danny’s grandparents are 
examples of participants trying to focus on their studies while struggling within unstable 
homes. Danny was living with his grandparents because his mother “made some wrong 
choices” in her own life and couldn’t really care for him. Thus, Danny never really had 
the loving care of his mother and when he did get it from his grandparents, it was gone 
when they passed away. 
Some of the literature suggests that poorly educated parents generally would 
discourage their children from entering fields such as math or science. One reason given 
for this was that parents do not see the relevance of math and science (Larson, 1995). 
Yet, this wasn’t true for my participants. For the most part, they were the first in their 
families to go to college and to go into math and science, and did so with the emotional 
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support of family members (Larson, 1995). Although some participants such as Nick and 
Jerry, had relatives in the field, most did not have scientists and mathematicians in their 
families. As first generations students, they had to basically pave the way for themselves 
without peers or family members there to guide them into math or science. 
Discriminatory Treatment in School 
Some participants dealt with mistreatment in school at various points in their 
educational process. Some had counselors with low expectations; others had white 
teachers who felt that black students were not smart enough to handle the schoolwork. 
This behavior was consistent with the literature which suggests that minority students are 
often overlooked by white teachers (Larson, 1995). 
Tracking and discrimination nearly steered some of these participants out of math 
and science. Some of this was done intentionally and some of it was done subtlety. Mary 
was told she couldn’t write by one of her teachers; Sheila, Victor, and Nick were all kept 
out of college preparatory courses; Stephanie initially was not helped with college 
advising by her advisor. 
Some teachers did not call on participants in class. Victor was told that his 
answers were completely wrong, felt he was being disrespected and as a result rebelled 
by acting out in class. Victor’s assessment of this experiences is that he was not given the 
benefit of the doubt, and decided to take matters into his own hands. 
These participants each had developed enough confidence in themselves to ignore 
most of this negative behavior directed at them by their teachers and counselors because 
of the positive messages they received at home or in the community. The feelings that 
their teachers or counselors thought less of them although they were trying to do their 
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best left many of them feeling disrespected and isolated in their classrooms. It also sent 
them the message that what they learned at home was not being valued in the school 
system. 
Alienation and Isolation 
Issues of alienation and isolation constituted a major part of the findings reported 
by the participants. Literature showed that barriers in college included feeling isolated on 
predominantly white campuses (Tack & Patitu, 1992). The isolation felt by my 
participants while they were in college only intensified as most ended up in doctoral 
programs in predominantly white institutions. Researchers have found that some teachers 
are still calling less on girls because of their gender and calling less on blacks because of 
their race. Girls are still counseled away from math and science at an early age and 
receiving different treatment from boys in the classroom (AAUW, 1992). However, in 
this study, most of the black female participants didn’t report feeling isolated or alienated 
in their early years because of their gender. Rather, isolation was seen by the participants 
as a race issue for both males and females who attended schools with mainly white peers 
and white teachers. 
In the literature, Ladson-Billings suggests that teachers use culturally relevant 
teaching—“a style of pedagogy which empowers students intellectually, socially, 
emotionally, and politically by using cultural referents to impart knowledge, skills, and 
attitudes” (Ladson-Billings, 1992 p. 17). The participants in my study who attended 
predominantly white schools didn’t have a culturally relevant experience and because of 
that recalled some very demeaning stories where they felt both isolated and alienated by 
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teachers and peers alike. This alienation and isolation became even more salient when 
some of them went off to college. 
Several described the difficulties of fitting into the mainly white world of math 
and or science. For example, they describe the culture shock of going to a predominantly 
white environment. Several also describe the cultural gap between the world of research 
and that of their own cultural upbringing. As black students at white schools, they tended 
to work in isolation. Some of their white peers and faculty chose not to work with them 
or associate, at least not until they could “prove” themselves. In other words they had to 
prove that they could get good grades. Many of them ultimately ended up being isolated. 
As a result, the participants who were placed in this predicament had to find a support 
network with blacks on campus or in the community. The energy expended towards these 
efforts in effect took time away from their schoolwork. 
Harassment 
In addition to searching for support networks, many of the participants became 
primary targets for racism both on and off campus. As in the literature, many suffered 
from overt and subtle discrimination (James & Farmer, 1995; Boice, 1992; Bronstein, 
Rothblum & Solomon, 1993).They were targeted at gas stations, in class, and even on 
campus grounds. During these incidents, they were typically isolated from the support of 
people they could trust such as their families, friends, or community members back at 
home. Through the bonds formed with these people they knew they had a sense of trust 
and shared values. Yet, these factors were not in place for Mary when she was faced with 
a white man with a gun in his truck giving her a hate stare at a desolated gas station, 
during the time she was working on her post doctoral degree. Also, this trust and shared 
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values were not there for Jerry when he was being searched by a police officer on the 
way to class in graduate school. Mary and Jerry’s experiences were not just isolated 
incidents. All of the participants reported feeling isolated or alienated at some point 
during their career progression. Part of the problem with their feeling this way was that 
there were so few other blacks around them. 
The findings from this study are consistent with the literature, which shows that 
all of the participants in this study were tokens (Cross, 1998). The fact that they were 
token black students means that there was no one [other black] really there to set the pace 
for them—no road map, no signposts, no detour signs. When they had negative 
experiences, there wasn’t always someone around who they could turn to for help. At 
home, some of them could speak to a family member or community member for advice, 
support or validation. But they soon found out that in new environments, which were 
culturally different from their own, the immediate trust wasn’t always there. It seems fair 
to say that professors or teachers who were mistreating them were not good candidates to 
talk to about personal or academic problems. By turning to these teachers or students for 
help, it might reinforce in their minds the familiar and stereotypical images of black 
students being unintelligent and unprepared. 
Massey notes that only a few blacks will eventually make it through the 
educational pipeline (Massey, 1992). All twelve of my participants made it through the 
pipeline, but at what cost? The issue of trust clearly impacted their experiences in higher 
education. One sentiment was that the academic environment was seen as a “club” which 
was really open to a select few. According to Jerry, the exclusive field of science itself 
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was one in which black males were seen as a threat. Not only was it seen as exclusive, 
but also Victor described it as a “good old boys” club and Nick described it as a rat race. 
Black Faculty Role: Multiple Tensions 
The literature consistently cites both social and professional interactions that 
make women and minorities feel unwelcome, unwanted, and unappreciated (Kram, 1985, 
Johnsrud & Sadao, 1998). Some of the participants, found that other non-African 
American racial minorities also discriminated against them. Even today, some of the 
participants still feel unwelcome and unsupported by some members of their university 
community. 
The literature suggests that minority faculty experience dissatisfaction with their 
job due to feelings of isolation, experience with prejudice and discrimination, lower 
salaries, lower professional ranks, and lack of tenured status (Tack & Patitu, 1992). Many 
reasons have been cited for these difficulties such as the revolving door syndrome, lack 
of support, poor institutional climate and lack of institutional commitment (Boice, 1992, 
De la Luz Reyes & Halcon, 1988, Astin, 1997, Blackwell, 1988). At some point each of 
these issues were concerns for the twelve participants in my study. 
In this study, most of the participants were either tenured or working in a tenure 
track position. Several of the participants who discussed the issue of tenure 
acknowledged their peers and colleagues who supported them in the process. Positive 
letters were written on their behalf, colleagues offered them advice on the process, and 
also helped them pull their tenure files together. Not surprisingly, however, some 
participants felt that the tenure process was an obstacle course biased towards white 
males who are the main beneficiaries of the hierarchical and competitive academic 
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system. This attitude was consistent with the findings in the literature which show that in 
order to advance to the top of this heirarchical structure, one must be in tune and know 
the rules of the ritual process of tenure and promotion (Tierney & Rhodes, 1993). 
In addition to their teaching responsibilities, the participants are expected to be 
role models, advisors, friends and mentors to students. This meant additional time and 
effort was expected of them in an already competitive and structured environment. They 
had to be both available to students and colleagues and at the same time be able to handle 
community and service work, of which many minority faculty are burdened. The “publish 
or perish” expectation for these black faculty was seen by several of the participants as 
one way to keep this white-male biased system working. The issue of sexism, which will 
be discussed later, further compounded the issue of work overload for the black females. 
Also, several of the participants talked about the bind that they were placed in 
both by the students and by the university. On one hand they are looked up to as black or 
female faculty role models in math and science. On the other hand, they are perceived by 
some students to be there to give extra help and at the same time seen by others to not be 
so demanding. 
Aside from these issues, there were also issues of not having enough resources, 
such as research support or funding to hire graduate students or to purchase equipment. 
Danny for example stated that this lack of resources or support impeded his role as a 
faculty member because it took a lot of time, which he could devote to his students and 
teaching. Yet, Danny who teaches at a black university realizes his school overall doesn’t 
have the resources of comparable white institutions. 
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Types of Supports/Facilitators 
The previous section discusses the formidable barriers and obstacles experienced 
by these participants. What then was in place to help them overcome the barriers and 
obstacles? Some of the supports they reported included having loving and supportive 
families, encouraging community members, and caring teachers who presented 
themselves as role models and mentors. Through the support of these individuals, 
participants reported that they received financial assistance, intellectual discipline and a 
value for high standards. The specific mentoring relationship however, will be addressed 
later in the chapter. 
Loving and Supportive Families 
Many of the participants grew up with loving family members who appreciated 
higher education, even though they themselves might not have achieved passed 
elementary or high school. Their families provided the opportunity to learn the 
foundational skills needed for math and science. Because of this, a number of the 
participants attribute their success to what they learned at home in their early years. It 
was clear that the adults in their home were a tremendous influence on them and 
promoted academic success in a variety of ways. 
Parents pushed them to excel while they themselves were struggling trying to 
make ends meet for the family. In some cases, these adults checked on their children’s 
homework assignments to make sure they were done. These parents and other adults 
provided the basic necessities such as food, clothing and housing which was so important 
for these participants during their early years of school. Thus, while the family household 
may have experienced oppression and hard times, it still offered the participants a place 
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to be secure and learn how to deal with some of the oppressive forces they would face 
later. Participants who didn’t receive encouragement from their parents had other 
relatives and adults in the community who rose to the occasion. Aunts, uncles, cousins, 
grandmothers, grandfathers, were there to assist when needed. 
These adults reinforced traditional African values of decency, respect, 
responsibility, and discipline. Many of the participants found they had to rely on these 
principles later when they came in contact with others who did not share these same 
values. 
Encouraging Community Members 
Both Hooks (1989) and Ladson-Billings (1994) allude to the importance of 
community connections in the lives of black students. The participants echoed this 
importance in their stories. Most felt that community members cared very much about 
them as individuals. Even today, the words of wisdom of some of the elders in the 
community remained with the participants. 
Some of them were young enough at the time that they grew up during 
segregation and the beginning of the civil rights movements. Others grew up during the 
end of segregation, and when more opportunities were just beginning to open up to 
blacks in the professions. Some of the participants felt that the segregation era separated 
the races, but brought blacks closer together. It was a time when neighbors looked out for 
each other, watched each other’s children and scolded them if necessary. As the 
participants got older, there were always people in the black community to help them. 
Within the black community, participants met people who reinforced the values 
they had learned at home, provided opportunities to develop leadership skills, and 
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exposed them to role models of blacks in leadership positions such as teachers, 
undertakers, preachers, skilled and unskilled blue and white collar workers. While these 
individuals may not have been considered very well respected in the white community, 
they were certainly held in high regard in the black community. 
Also, in the community the participants had opportunities to express themselves 
by singing in church, participating in youth groups, and organizing activities. Through 
these activities, some were able to connect with other kids in the community and their 
families. This helped to create another form of an extended family unit. By being 
engaged in community life, the participants heard numerous messages about staying on 
the right track and being disciplined and respectful to others. 
Another important point was that the participants played games in the street such 
as softball, kickball, and tag that fostered friendly competition even at a time when the 
country was dealing with major racial turmoil. These community activities were 
organized by teachers who lived in the neighborhoods and by adults who volunteered 
their time. These teachers and adults as a result, came to be respected by the participants 
and their friends and weren’t seen as total strangers. 
Caring Teachers 
Although, some of the participants had white teachers who they felt didn’t care 
about them, most of them also remember both black and white teachers who took a 
special interest in their personal development or growth. At some of the inner city or 
segregated schools, the resources were limited but their mainly black teachers showed 
that they really cared about the participants. For example, when the school didn t offer 
certain math or science courses some of their teachers took it upon themselves to teach 
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them in the evenings or on the weekends. Yet, since this was the teachers’ free time, it 
means that these teachers were probably not getting paid for their overtime work and 
were in addition, taking time away from their own families and personal obligations. 
The fact that many of these teachers were black also means that there was not 
much structurally in place in their under-funded schools to support their extra efforts. 
They were putting themselves out for the benefit of their students to show how much they 
cared for them. At the same time, it was a tremendous personal expense and sacrifice for 
them because the overall educational system did not place much emphasis on rewarding 
black teachers or black schools for that matter with additional means of support. 
Impact of Race 
From the preceding discussion, the impact of race cuts two ways depending 
largely on the social context. On the one hand, it is seen as racism when experienced as 
hypervisibility/invisibility, alienation and harassment, stereotypes and threats. On the 
other hand, it is seen as a source of support when it bridged these participants with the 
black community, interrelations on historically black campuses and positive family 
bonds. Thus, when race is experienced as a source of support through family and friends, 
it was seen as a source of inspiration. 
Race: Experienced as Racism 
The literature highlights the fact that black faculty experience severe 
marginalization on campus (Johnsrud, 1993). In this study the participants reported 
numerous times how they felt they were marginalized on their predominantly white 
campuses. As some of the few black students who made it to college, they became 
victims of the hypervisibility/invisibility dilemma. 
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As blacks, they were on one hand expected to assimilate into the white world of 
math and science by shedding their ‘black’ image. On the other hand, as blacks they were 
kept in separate categories until they could prove themselves as true mathematicians and 
scientists. They were thus caught in a contradictory dilemma, of assimilation and racial 
prejudice and discrimination. For many of the participants this dilemma put them in an 
awkward situation where they were sometimes left feeling angry and disrespected. 
Since there were so few blacks in math or science, the participants sometimes 
struggled to eliminate whites from their consciousness so that they could concentrate on 
getting their work done. While they might try to mentally fade unnoticed into the 
background on their campus, their black skin made them stand out even more. The fact 
that there were so few blacks around them also meant that there were few colleagues of 
their same racial or cultural background to bounce ideas off of when they wanted some 
feedback. Some of the participants did have relationships with white students or faculty 
but these relationships didn’t usually evolve until after they had proven themselves 
intellectually, as mentioned earlier. In the meantime, they were often left isolated and had 
to figure things out on their own. 
The participants quickly tried to understand the worlds they were in as they 
moved onto white campuses. Now that they were in higher educational institutions, 
school didn’t free them of taunts and the burden of dealing with racism. At times they 
described living in dangerous places. Sometimes these participants became lonely during 
the holidays because they couldn’t afford to go home. 
While school may have been a battleground when they were little, higher 
education didn’t offer much of a reprieve. The fights and assaults just looked a little 
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different. For example, when these black participants were forthright and honest with 
their peers and colleagues, they were stereotyped as brass and outspoken. In some cases 
when they attempted to do their work, they were seen as lacking intelligence. Several of 
the participants felt that this reaction was because some people saw them as a threat or 
simply as unintelligent blacks. Several of them talked about the frustration they feel as a 
result of this mistreatment. Some have even suggested that because this mistreatment 
occurs so often that they have come to expect it from their peers and colleagues. For 
others, they seemed to be wearing a mask to hide some of the pain that they experience 
on any given day in academe. 
Race: Experienced as a Source of Support 
As mentioned previously, these black participants perceived their family 
connection and support as being key to their success. This connection at home was their 
support system for survival. It is the place where they learned how to be themselves and 
learned how to be with others. It is where their thoughts, behavior, and ideals were 
formed. Sometimes this support system involved complex relationships due to family 
hardships of death, separation, and poverty. But it was in their homes that they all learned 
to read, count, and do math problems. 
Although some parents weren’t there to raise them physically or emotionally, 
there were others there to fill the void. As some of the participants reported, it was not an 
easy ride growing up. In fact, some had upbringings which could be described as roller 
coaster rides, where there was clearly an unstable structure. But most felt blessed even if 
their families were struggling. This was not surprising since the country itself was 
struggling with the race issue. Yet, these families had many different coping mechanisms 
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for dealing with issues when there were hardships, unstableness, and poverty. One of 
these coping mechanisms was the tradition of some black communities of helping others 
in need. This occurred many times in this study when some community members would 
serve as surrogate family members to the participants or their family when they needed 
some assistance. 
Also, a belief in religion and spirituality was another coping mechanisms and 
something which is rarely raised in the literature when discussing the underrepresentation 
of blacks in math and science. But it was the spirituality, faith, and belief in religion, 
which many of the participants and their families turned to when things were not going 
right. History shows blacks are capable of greatness but also shows many times that they 
must strive for this greatness at a cost. The participants in this study reported the 
struggles and losses that they suffered but also reported how as black people they found 
ways to stay connected to their family, their culture and their roots in the black 
community. 
Thus, homes that were at times places of struggle, pain and conflict were also 
places of love and reinforcement, places to have a voice, to learn about history, to be 
authentic, and to be assured of validation. The faith in their home and in the faith in 
people who they came in contact within their home was perceived to have played a major 
role in how they see themselves in the world. Of course, these experiences were not 
consistent for everyone in the study. 
As mentioned previously, many of the participants found the support of the black 
community to be very crucial when they felt isolated, harassed or lonely. Many of them 
grew up in black communities and felt that it offered them most of what they needed. It 
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was in the heart of many of these communities where they found resources, 
encouragement, and just people who looked like them. The teachers were there; the 
hairdressers were there, as well as churches, civic groups, and community leaders. This is 
where their black history and culture were to be found. As Jerry stated, it was the ethnic 
enclave. Thus, when participants moved onto white campuses they sought out these 
enclaves for some of the same type of supports and feelings that they received while they 
were growing up. For those who attended black colleges, it was the warm environment of 
these communities which made them feel secure and accepted for who they were 
particularly because of their black skin. 
Impact of School Environment 
The literature shows that only a few black students will make it through the 
pipeline (NSF, 1998; Fouad, 1995; Wickware, 1997). These twelve participants did make 
it through the pipeline and based on their perceptions their school environment was 
sometimes a negative distraction for them but sometimes it also positively impacted their 
progression. One of the issues, which arose, was that most of their college teachers were 
white. There just were not a lot of black faculty because discriminatory hiring practices 
relegated most blacks to teaching black children on the k-12 level. Since I already 
discussed the participant’s perceptions on how they were treated by white teachers on the 
k-12 level, I will now focus on their higher educational experiences. 
Some of the participants reported dealing with racism as soon as they arrived on 
predominantly white campuses. For those who attended historically black colleges, they 
reported feeling comfortable and safe. For those attending white campuses, they reported 
feeling a hostile and cold environment. For the participants who had never been in a 
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predominantly white environment this was an extreme case of culture shock. For the 
students who lived in black communities, moving to a black college wasn’t such a bad 
experience. For the participants, however, who left black communities to attend 
predominantly white campuses in predominantly white cities or towns, it was a 
compelling difference. 
These latter group of students were not buffered by a few more years of comfort 
within the confines of a predominantly black community. In either case, the participants 
dealt with the impact of racism. For the female participants they had to deal with the 
combined impact of racism and sexism. The reality was that these participants were again 
few in numbers when it came to racial minorities being on white campuses. Due to the 
underrepresentation of blacks in math and science, their numbers were even smaller, 
which meant that they stood out more as being black. Furthermore, these participants 
were starting rigorous programs with white students and faculty who probably had little 
contact with blacks in general because of the segregation in the country. 
When faced with harsh treatment some of them reacted with a silent rage, aware 
of the consequences of expressing their rage publicly. The few blacks that were there 
turned to each other to discuss these unfortunate incidents, if they were lucky enough to 
have someone to bond with. 
Obvious, but all too often, the lack of recruitment and retention of blacks resulted 
in a mere token presence of black students in these math and science programs. The same 
was true for women students where the participants reported issues of issues of isolation 
and alienation resulting from the combined effects of racism and sexism. 
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This experience was different from the black schools, where they knew the 
language, the dialect and culture, and shared similar physical traits with many of their 
peers and teachers. This meant that at the white schools they had to learn to adjust to the 
system while at the same time they were expected to do well in their academic programs. 
This adjustment process therefore placed an extra burden that most of their white 
classmates did not have to contend with while in school. 
Based on the findings in the preceding chapter these participants had the 
necessary technical skills and grades but were nonetheless seen as being incapable by 
some of their peers and faculty members. The participants were academic scholars and 
academically gifted but had to sometimes struggle to survive in the academy. In other 
words, they were multiply gifted but also multiply burdened by the stereotypes that 
followed them because they were black. 
Now that the participants are college faculty, a burden is placed on them to be role 
models for women and black students. Even though they are expected to be role models 
in math and science some of them still feel the brunt of messages which suggest that they 
are not qualified. Of course, these stereotypical messages come from the media and other 
sources in society. This was illustrated by the example Jerry gave when the police 
stopped him in the airport on the way back from delivering a paper at an international 
conference because they thought he was a drug dealer. 
It was also illustrated by the example Nick gave when he described how his 
colleagues ignored him in his department. Another example is when Mary stated that she 
didn’t think she was taken seriously because she is a woman scientist. Math and science 
are regarded as technical fields; however, some white scholars in the academy see blacks 
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as technically insufficient and intellectually incompetent. In all of these examples, their 
peers, colleagues, and members of society devalued the credibility and intelligence of the 
participants in general. 
The trickle down effect of these burdens placed on black faculty also impact their 
black students. Many of the participants talked about the tensions and stress in academe. 
This tension and stress included the push to do research, teach, and provide service to the 
community. If black faculty are too stressed and can’t produce the required amount of 
research publications it will inevitably impact their tenure. For those who have tenure, 
they will still become stressed as was reported by Nick who is sick of the “rat race.” 
Impact of Gender 
Both black women and black men in this study dealt with issues of race and 
gender. For black women, however, issues of race compounded gender issues. This 
intersection of race and gender left little opportunity for these female participants to sort 
their problems into separate categories. Many of these female participants were subject to 
stereotypes, restrictions, or limitations placed on them because of their race and gender. I 
have already noted the difficulties black men face as “black men,” particularly when they 
are stereotyped as being threatening. I will not reiterate that point here but will note that 
Black women as “Black Women” also experience stereotypes in different ways. Thus, the 
way sexism compounds racism is very specific for black women. 
Some of the participants’ experiences confirmed the findings of scholars focusing 
on black women. For example, Epsy & Jordan found that black women undergraduates 
majoring in the sciences were negatively impacted by the cumulative subliminal 
messages placed upon them by society (Epsy & Jordan, 1999). Hill-Collins stressed how 
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black women lives are extricable linked to a history of racist and sexist oppression that 
institutionalizes the devaluation of them as women while it simultaneously idealizes their 
white counterparts. This location places black women in a bind because they become 
very visible because of their race and gender they also become devalued, ignored and 
disrespected (Hills-Collins, 1991). This race/gender bind can become more noticeable as 
black women move from being a member of a racial minority group in society (black) to 
a member of a minority group (women) in science. Several of the women talked about 
their personal experiences and how they felt racialized and sexualized as black women. 
One way black women can be racialized and sexualized is through sexual 
harassment. The issue of sexual harassment has been documented in the literature for 
years (Carol & Ellis, 1993; Fitzgerald et al, 1987; Goodwin et al, 1989; McKinley, 1990; 
Rubin & Borgers, 1990). Some researchers have estimated that as many as half of all 
women serving as higher education faculty have experienced some form of sexual 
harassment in their academic preparation or career (Fitzgerald & Shulman, 1993). 
Stephanie was the only one who discussed being sexually harassed but according to the 
literature many women don’t talk about it because of retaliation or the shame attached. It 
was clear that although Stephanie mentioned this incident, she made it very clear that she 
didn’t want to discuss the details. 
Before these participants made it to adulthood, they spent many years observing 
the older women in their lives. For example, while these participants were young most 
watched their mother (or grandmother) work very hard and at times helped her with her 
household responsibilities. They knew that their mothers were working to help the family 
survive. As they got older, some of the participants themselves juggled many roles 
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simultaneously including that of mother, wife, student, and worker. As a result, some of 
my black female participants had to make tradeoffs by balancing family issues with 
school and work issues. In some cases, these tradeoffs impacted their careers to this day. 
The problem with balancing family issues with work and school issues is that 
women still do most of the housework. Yet, solving scientific experiments or difficult 
mathematical equations can take months or years and the profession has penalties for 
those who can’t perform their academic expectations for publishing, teaching and service 
to the community. The mindset in many parts of academe seems to be that the profession 
comes first—you must publish or perish and put your career first. In the long run, 
something has to give or suffer—the lab work or the kids. Thus, unless women are in 
some type of dual relationship where there is some type of sharing of the responsibilities, 
something will suffer and usually it is the career. 
So what does this say for women in general and black women specifically? These 
women were in what some feminists called the double bind (Malcolm, Hall, & Brown, 
1976) a black woman mathematician/scientist plus what I might add seems to be a triple 
whammy—mommy, researcher, and student. Clearly, these women had multiple 
competing interests going on at the same time. They balanced these multiple sets of 
interests while being in what many feminists still call male dominated fields (Rosser, 
1990; Tobias, 1992; Sadker & Sadker, 1994). This then ties into the question of what is 
science and who can do science and math? Feminists, say that this white male dominated 
field needs a feminist lens (Belenky, Clinchy, Goldberger, & Tarule, 1986). 
Feminists argue that girls can do math (Hansen, Walker, & Flom, 1998). They 
continue to advocate that science has been objectified and presented in a male fashion 
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since early times. Many feminists critique science and say that it has been gendered in a 
way that it is slanted towards males (Harding, 1991). As for black women, both the issues 
of race and gender confront them. So the message is that black women shouldn’t be in 
school learning math and science because society perceives them to be unintelligent and 
therefore unqualified. This type of analysis suggests that black women won’t be able to 
understand the concepts in math and science. These stereotypical analysis might offer 
reasons why the females in this study reported being treated as unintelligent by some of 
their faculty and peers. 
Further, these black women had to battle multiple oppressions and didn’t have the 
luxury of battling one at a time. Moreover, black women are still bombarded by messages 
that they aren’t beautiful. Laverne in fact, grew up thinking she wasn’t pretty enough and 
talked about how she constantly had to fight the stereotypes of the beautiful “white 
woman” while she studied to be a scientist. At times this caused her feelings of 
inadequacy and rage. Thus, the situation for black women in math and science is 
considerably complex because of these factors and will therefore need a complex solution 
and not just another band aid fix. 
Three of these black female participants are currently in the process of leaving the 
field—one due to retirement, another due to a career change, and another who is leaving 
to spend more time with her family. Does this suggest that they were subtly forced out 
because they couldn’t “hang” with the other scholars who reached the plateau of being 
one of the few blacks in the field of math and science? Or was their decision to leave 
based on reasons totally unrelated to their colleagues and the academic environment in 
general? 
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The answers to these questions may seem simple to some and very complex to 
others. But in the end, the result is the same—there will be three less black females in the 
math and science field. Consequently, this also means three less role models and mentors. 
Mentoring 
Although I discussed mentoring before, the literature is so specific that it warrants 
mentioning it again. As indicated in the second chapter, researchers have found that 
mentoring is a crucial aspect during one’s academic process (Blackwell, 1992; Roche, 
1979; Johnsrud, 1993). Studies have also found that the absence of true mentoring 
reduces the chances for black students to succeed (Willie, Grady, Hope, 1991). Overall, 
my findings support what the literature says about mentoring. 
The three factors which Willie, Grady, and Hope identified for success were 
readily apparent in the lives of my participants. Most of my informants found established 
scholars to provide them with opportunities at some point; they all had a mentor who 
guided them to sources of academic support, and they all had a mentoring relationship 
that provided opportunities for research and publishing. Yet, they all agreed with 
Blackwell’s findings that without this type of mentoring the progress for blacks would be 
impeded and traumatic. 
Most pointed to their mentors as keys to their success. The different types of 
mentoring they received came at many different stages of their life and in many different 
ways. The one connecting factor is that someone took a sincere interest in them and 
guided them to succeed. As a result, many of the participants now mentor many students 
themselves and they encourage these students to gain the skills and knowledge necessary 
to do well in the math and science field. 
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As mentioned before many of the participants were poor, yet messages of 
succeeding were prevalent in their upbringing. There was also the issue of lack of math 
and science role models in the media. For example, like most participants, Sonia didn’t 
see anybody in her field who looked like her while she was growing up. Stephanie 
however, found one black scientist to volunteer with while she was growing up—luckily 
there just happened to be one in town. 
But how much time was wasted from the time they were in elementary school 
until the time they connected with their mentors in college or graduate school? Some 
teachers explicitly or implicitly told them they were not capable of being mathematicians 
or scientists. Mentors wrote letters, showed respect to the participants, called schools for 
them, called their colleagues directly, asked them to work on research projects with them, 
and allowed them to present papers with them. These mentors were white, black, Asian, 
male, and female. They had community mentors who talked to them about going to 
school and who had down to earth conversations with them about life in general. Some of 
these participants were late starters but still succeeded. What if some of these late 
bloomers had teachers and other mentors encouraging them from an early age? 
The literature says all students need mentoring to succeed, but especially 
minorities. In the case of these participants, it opened up doors and created links to key 
people who guided them around some of their obstacles. Mentors seemed to help make 
their educational process quicker and less painful. In this study, mentoring was not 
perceived to be a fixed process. Sometimes it was a formal process and sometimes it 
emerged naturally. 
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Many of the participants also felt mentoring doesn’t always work, but felt that 
when it works, it works well. For instance, when mentors were able to provide access to 
financial resources this helped not only the participant but also the participants’ family. 
The mentors’ role in connecting the participant to key people was crucial for these black 
participants who were attending sometimes hostile at a crucial time in their early careers. 
Moreover, when a mentor supported a participant’s job search, they often opened the 
doors to other opportunities. Some of these other opportunities resulted in the participant 
gaining research skills, writing skills, teaching skills and communication skills—all 
factors which help to build a highly credible resume in the math and science community. 
Nonetheless, the reality that whites and males are in key positions on predominantly 
white campuses means that this is whom black students and faculty will have to turn to in 
many cases for mentoring relationships. Problems will arise if some of these individuals 
harbor racist and sexist ideologies about who can do math and science. 
Questions for Further Research 
There were many issues outside the scope of this dissertation, which could be 
explored more fully, in another study. This study focused on the lives of twelve faculty 
who attended primary and secondary school more than fifteen or twenty years ago. It 
would be helpful to conduct another in-depth study to explore the experiences of students 
who are currently in primary and secondary school. This would prove useful to see how 
much the dynamics of race and gender in the classroom between students and teachers 
have changed, if at all. 
In addition, many of the participants leaned on their spirituality and faith and also 
relied on positive messages from their family during difficult times. This source of 
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coping was consistent for these twelve faculty who succeeded in the math and science 
pipeline. It would prove helpful to explore how issues of spirituality and positive 
messages reinforced messages of success to students studying science and math. The 
results from this type of study could impact how churches and spirituality could be used 
to promote success for black students interested in science and math. 
Additional questions that need further investigation include: 
1. How can white teachers in primary and secondary schools create a classroom 
environment that encourages more black students to develop an interest in 
math and science? 
2. What steps can universities take to effectively mentor black students through 
the math and science pipeline? What factors are necessary to identify and 
maintain an effective mentoring relationship between black students and 
faculty? 
3. How can confidence be developed in young black students who have a desire 
to learn math and science? 
Policy Recommendations 
There are many steps that individuals and groups can take to address the 
underrepresentation of blacks in math and science. From this study it is clear that the 
problem is multifaceted and very complex. The participants felt that it was not just the 
parents’ responsibility, but the responsibility of school systems, teachers, faculty, 
government agencies, businesses, and community groups to address this problem. The 
participants reported a variety of suggestions on how to improve the problem of having 
few blacks in math and science. 
Many felt that there should be an effort to combat stereotypes and an effort by the 
government, businesses, and school systems to provide more money and resources to 
help eradicate the problem of recruitment and retention of minorities in the fields of 
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math. Because the problem is multifaceted, complex, contradictory, and systemic, the 
solutions must be long term and multi-layered. Simple band-aid solutions will not 
effectively solve this ongoing problem. 
Instead of suggesting a long list of long term strategies to address the 
underrepresentation of blacks in math and science, I instead offer two small steps that can 
be implemented in the school systems. The first suggestion is for colleges to set up some 
type of mentoring system or roundtable discussions with black students and math and 
science faculty. The second suggestion is for secondary schools to offer tutoring in math 
and science and bring in math and science professionals to speak to these younger 
students. In both of these situations, potential mathematicians and scientists can be 
exposed to the world of math and science through interactions with professional role 
models and hands-on experiences. 
Concluding Comments 
The United States has tapped many foreign students to enter its math and science 
programs. This country, however, must also find ways to interest more black students in 
these careers. But that’s only half the battle, because these black students have to 
maintain that interest in college and stay with it until graduation. For those black students 
who do decide to pursue graduate school, this process can take many years. 
This study set out to examine the experiences of a select group of black math and 
science faculty members with the intent of highlighting some of the common obstacles 
they overcame during their educational process and some of the common supports they 
used during this process. The research focusing on the experiences of blacks in math and 
science is still extremely limited. Most of the research focuses on the underrepresentation 
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of blacks through statistical data. It is hoped that this qualitative study will provide more 
in-depth knowledge about some of the factors, which led to keeping these twelve faculty 
in the math and science pipeline. 
In brief, all of the participants overcame major barriers and obstacles with help 
from scholarships, family members, mentors, role models, and research and teaching 
opportunities. Their stories suggest that black students who come from economically 
deprived and unstable childhood and family situations can make the journey to the world 
of science and math. While the journey for the participants in my study wasn’t always 
clear or easy, they were able to maintain focus and achieve their goal of becoming a math 
or science professor by drawing upon family, school, and community resources. Also, the 
participants in this study were successful for a variety of reasons, including the fact that 
they were all persistent, individualistic, and non conformist. Although they faced 
formidable obstacles, they did not let these obstacles hold them down. They found ways 
to overcome these obstacles and move on. 
Based on these findings and analysis, I suggest that more schools go beyond just 
advising students. Schools should take a major role in creating a positive learning 
environment for the student so that the student can focus on the learning process and not 
be distracted by institutional discrimination. These twelve participants had several 
individuals in the system who helped them but the findings suggest that they would have 
had a few less obstacles to hurdle if the institution itself had taken a proactive role in 
setting up formal mechanisms to help them through the pipeline. 
Furthermore, in order for the campus climate and system to change in math and 
science, there needs to be a greater emphasis on encouraging more black role models in 
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the fields of math and science. Specifically, colleges and universities need to offer an 
institutionalized mentoring program which addresses both recruitment and retention 
issues. This institutionalized approach must be comprehensive and include financial 
resources, human resources, and material resources. When a piece meal approach is used, 
it tends to allow promising students to fall through the cracks. Since the paucity of blacks 
in math and science doesn’t happen in a vacuum, various recommendations have been 
offered on many levels to address this problem. I feel that higher educational institutions 
along with parents, students, community groups, the government, and corporations must 
take bigger steps then what they are currently doing because this underrepresentation of 
blacks in math and science is such a huge and complex problem. 
The data on the underrepresentation of blacks in math and science has been out 
for a while and my study only adds to the abundance of literature, which demonstrates 
that some of the same problems regarding the underrepresentation are still prevalent 
today. The main problem is the will to address the problems, not ignorance of the 
existence of a problem. Thus, the stories from my participants only shed light on the 
statistics in the literature about the chosen few who have made it through the educational 
pipeline. However, in order for this problem of underrepresentation to be delineated, a 
more consistent and serious effort will have to be made starting from the beginning of the 
pipeline until the end. Now that we have entered into the twenty first century, it seems 
these problems will only get worse if these issues are not addressed in a systematic and 
timely fashion. It is hoped that this study will serve as a platform for continued 
discussions on the retention and recruitment of blacks in math and science. 
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APPENDIX A 
LETTER TO PARTICIPANTS 
December 3, 1998 
Dear Dr._: 
Thank you for agreeing to participate in my dissertation research. The overall goal 
of this study is to gain an understanding of your experiences as you progressed to become 
a math/science professor. It has been documented in the literature that there are few 
women or African Americans in these fields, in comparison to white men. Through this 
study, I am hoping to understand the path you’ve taken and how you negotiated your 
career around factors which may have served as barriers or obstacles in your career path. 
I am also hoping to understand some of the factors which may have supported or 
facilitated your career progression. 
As you know, you are one of twelve participants in my study and I sincerely feel 
that your combined experiences can be very valuable to others interested in becoming 
math or science faculty. I also feel that your experiences can prove to be very useful to 
others who want to encourage more individuals to go into the fields of math and science. 
Thus, I look forward to interviewing you in your office, Friday December 11, 
1998 at 9:00 a.m. I also very much appreciate the fact that you took time out of your busy 
schedule to assist me with my research. If you have any questions, please feel free to call 
me at (413) 253-9195. 
Sincerely, 
Lisa D. Williams 
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APPENDIX B 
WRITTEN CONSENT FORM 
Dear Dr._: 
My name is Lisa D. Williams and I am a doctoral student at the University of 
Massachusetts at Amherst. The title of my doctoral research is “The Trials, Tribulations, 
and Triumphs of Black Faculty in the Math and Science Pipeline: A Life History 
Approach”. I am interviewing African American faculty who work at colleges and 
universities on the east coast of the United States. You are one of twelve participants 
included in this study. 
As part of this study, you are being asked to participate in two in-depth 
interviews, one in person and the second one by telephone. These interviews will focus 
on your perceptions and experiences of your progression into the academic ranks as a 
math or science faculty member. You will be asked to reflect on any past or present 
anecdotes, vignettes, and or stories that you can recall regarding this topic. Throughout 
the interview process, I may ask for clarification to assure that I am getting a clear 
understanding of your responses. 
The overall goal of this study is to gain an understanding of your experiences, as 
well as that of other African American male and female faculty members in the math 
and/or science field. I am specifically interested in obtaining detailed information about 
how you and other black faculty were able to successfully maneuver through the 
educational system to advance into the faculty ranks. I feel that this information would be 
invaluable to other African Americans who want to follow in your footsteps. Thus, the 
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information obtained from this analysis may in turn be used for publication purposes, 
presentations, and/or as instructional materials for teaching my classes. 
Each interview will be audio-taped and later transcribed by a typist (who will not 
be connected with your college and who will be committed, as I am, to confidentiality). 
In all written materials and oral presentations in which I might use from your interview, I 
will not use your name, names of people close to you, or the name of your college or city 
or any other identifying features. Transcripts will be typed with numbers instead of 
names, and in final form the interview will use pseudonyms. 
You have the option to at any time withdraw from the interview process. You 
may also withdraw your consent to have specific excerpts used, if you notify me at the 
end of the interview series. If I plan to use any materials in any way not consistent with 
what is stated above, I would ask you for additional written consent. 
I,_have read the above statement and agree to 
participate as an interviewee under the conditions stated above. 
Signature of participant 
Signature of Interviewer Date 
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APPENDIX C 
DEMOGRAPHIC SHEET 
Name: 
Address: 
Street No. 
City: 
State: Zip: 
University: 
Age range: (35-39) (40-44) (45-49) 
(50-54) (55-59) (60-64) 
Faculty Rank: 
Schools Attended: 
(65-69) (70-75) 
(Undergraduate) 
_(Graduate-Masters) 
_(Graduate-Doctorate) 
Place of Birth:_(City, State) 
Size of Immediate Family (while growing up):_ 
Number of Siblings:_ 
Education Level of Parents/Guardians:_ 
Professional WorkTbackground of Parents/Guardians:_ 
Prior Academic Positions: 
Title Name of College/University 
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APPENDIX D 
LIFE PATH TIME LINE 
Early Elem. Middle Jr. High High Early 
Years School School School School College Graduate Career 
LIFE PATH 
Birth Now 
Topics covered included: 
• Facilitators 
• Barriers 
• Obstacles 
Support 
APPENDIX E 
DEMOGRAPHIC GRAPH 
Name Gender Dept Age 
Range 
Faculty 
Rank 
BA 
College 
MA 
College 
PhD. 
College 
Current 
Institution 
Laveme Female Science 40-44 Assoc. 
Prof. 
Black Black White Large 
Research 
university 
Sonia Female Math 50-54 Prof. Black White White Small 
liberal arts 
Jerry Male Science 40-44 Assoc. 
Prof. 
White White White Large 
Research 
university 
Victor Male Science 30-35 Assoc. 
Prof. 
Black White White Large 
Research 
university 
Gloria Female Math 60-64 Prof. Black White Black Small 
liberal arts 
Nick Male Math 45-49 Assoc. 
Prof. 
Black White White Large 
Research 
university 
Stephanie Female Science 40-44 Asst. 
Prof. 
White White White Small 
liberal arts 
Sheila Female Math 45-49 Assoc. 
Prof. 
White White White Small 
liberal arts 
Mary Female Science 35-39 Assoc. 
Prof. 
White White White Small 
liberal arts 
Derek Male Math 55-59 Prof White White White Large 
Research 
university 
Frank Male Math 55-59 Prof. White White White Large 
Research 
university 
Danny Male Science 30-35 Asst. 
Prof. 
White White White Large 
Research 
university 
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